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Lesson Practice Level B

Practice B Practice B continued

For use with the lesson “Identify Points, Lines, and Planes” For use with the lesson “Identify Points, Lines, and Planes”

Use the di to decide the given is true or false. You are given an equation of a line and a point. Use substitution to
1. Points 7, I, and G are collinear. determine whether the point is on the line.
2. Points H, I, and J are coplanar. 18. y=5x+3;4(1,8) 19. y= —x+3;4(6,3) 20. y=—3x—6:4(2,0)
3. BGand FG are opposite rays. 21. 2x—y=T;43, 1) 22. x+6y=40;4(—10,5) 23. —x—4y=—14;4(—6,2)
4. All points on GI and GF are coplanar. Graph the i ity on a line. Tell the graph is a
— o segment, a ray or rays, a point, or a line.
5. The intersection of EF and plane JKH is HI. 9 4 v por !
— — 24. x>2 25. 2<x<5
6. The intersection of £F, HI, and JG is point G.
7. The intersection of plane EGH and plane JGI is point G. A A, A A
8. The intersection of plane £F/ and plane JKG is HG.
26. x<0orx=8 27. ‘X‘SO
Sketch the figure described.
9. Two rays that do not intersect 10. Three planes that intersect in one line
28. Counter Stools Two different types of stools are shown below.
11. Three lines that intersect in three points 12. A ray that intersects a plane in one point a. One stool rocks slightly from

side to side on your kitchen floor.
Which of the two stools could this
possibly be? Explain why this might
occur.

In Exercises 13-15, use the diagram.

3

. Suppose that each stool is placed on

13. Name 12 different rays. a flat surface that is slightly sloped.

N X Do you expect either of the stools to Three-legged stool Four-legged stool
14. Name a pair of opposite rays. rock from side to side? Explain why
15. Name 3 lines that intersect at point C. or why not.

29. Perspective Drawings Recall from the text, that a perspective drawing is drawn
using vanishing points.
a. Does the drawing at the right
represent a perspective drawing?
Explain why or why not.

b. Using heavy dashed lines, draw the
hidden lines of the prism.

16. Draw four noncollinear points 4, B, C, and D. Then sketch 4B, R', and E
c. Redraw the prism so that it uses
17. Sketch plane M intersecting plane N. Then sketch plane O so that it intersects two vanishing points.
plane N, but not plane M.

Geometry Geometry
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= Practice B Practice B conined
A .. s vith the lesson “Use Segments and Congruence” For use with the lesson “Use Segments and Congruence”
Measure the length of the segment to the nearest tenth of a centimeter. In the diagram, points A, B, C, and D are collinear, points C, X, Y, and Z
ear, AB = BC = CX = YZ, AD = 54, XY = 22, and XZ = 33. Find
14 3 2 N 3 £ f the indicated length.
Use the S Addition P I to find the indi d length. 19. 4B
4. Find RT. 5. Find BC. 6. Find MN. 20. BD
f 54 { f 32 | 2. o
R 17 S 85 T A 25 B c M N 26 P 22. D
23. XC
Plot the given points in a i plane. Then i the
line segments named are congruent. 24. CZ
7. A(2,2),B(4.2).C(—1.—1),D(—1, 1); 8. M(1,—3), N4, —3),0(3,4), P(4, 4);
AB and CD MN and OP Find the indicated length.
5 5 25. Find ST. 26. Find AC. 27. Find NP.
f 32 { t ax+4 { t 6x — 2 {
R 4x S 12x T A 14 B 3x-4 C 3x+2 P
x v
Point Jis between H and K on HK. Use the given information to write an
equation in terms of x. Solve the equation. Then find HJ and JK.
9. E(=3,4),F(=1,4),G(2,4), H(—1, 1) 10. R(3.5),8(10,5), (=4, =3), U(—11, =3);
= 3
G and FTT RS and TO 8. M7= 2. HI=y
JK=3x JK=3x—4
y v —
KH =25 KH =22
30. H/=5x—4 31. H/=5x-3
- JK =8 — 10 JK=x-9
x KH =38 KH = 5x
32. Hiking On the map, 4B represents a trail that you are hiking. You start from the
beginning of the trail and hike for 90 minutes at a rate of 1.4 miles per hour. How
Use the number line to find the indicated distance. much farther do you need to hike to reach the end of the trail?
A B c b E Distance (mi) | | |
[] | |
T2s e s s | [ Restarea | | | | |
1. 4B 12. 4D 13. CD 14. BD A‘(&‘?' \ } E?& ,z‘>
15. CE 16. AE 17. BE 18. DE || Ranger Station 1
i I Distance (mi)
Geometry Geometry

1-22  Chapter Resource Book Chapter Resource Book



Practice B

For use with the lesson “Use Midpoint and Distance Formulas”
1. Line RS bisects PQ at point R. Find RQ if PQ = 14 centimeters.

2. Line JK bisects MN at point.J. Find MN if JM = 6% feet.

3. Point T'bisects U7. Find UV if UT = 4 yards.

4. Point C bisects AB. Find CB if AB = 14.8 meters.

In the di M is the mi int of the Find the
indicated length.
5. Find LN. 6. Find AM. 7. Find MR.
x+9 4x X+ 20 5x—4 4x-12  —2x+21
L M N A M c P M R
Find the i of the mi int of the with the
given endpoints.
8. S(4.—1)and 7(6, 0) 9. L(4,2)and P(0,2)
10. H(—5,5)and /(7, 3) 11. G(—2,—8)and H(—3, —12)
Use the given endpoint R and midpoint M of RS to find the coordinates of
the other endpoint S.
12. R(6,0), M(0,2) 13. R(3,4), M(3, —2)
14. R(=3,-2),M(—1,-8) 15. R(11, =5), M(—4, —4)
Find the length of the segment. Round to the nearest tenth of a unit.
16. ‘ ‘ ¥ ‘ ‘ 17. y ‘
(2,4 [ ] (4, 4)
~__K(1,3)
/
L /
x x
R(2, —1)
18. ‘ ‘ v 19. ¥ ‘ ‘
L A0, 5|
Q(=2,3)
P2, 1) x
I
—-TB(2, -3
[l i
Geometry
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B Practice B

For use with the lesson “Measure and Classify Angles”

Use a protractor to measure the angle to the nearest degree. Write two
names for the angle. Then name the vertex and the sides of the angle.

1. 2. 3.
L LM E‘—"
) P F G
B c
Give another name for the angle in the diagram. Tell whether the angle
appears to be acute, obtuse, right, or straight.

4. ZJKN 5. ZKMN J P
6. ZPOM 7. ZJML
8. ZOPN 9. ZPLK Q

K L M N

Use the given information to find the indicated angle measure.

10. Given mZABC = 94°, find m£CBD. 11. Given m£QOST = 135°, find m£QSR.

Find the indicated angle measure.

12. &
13. b d° a b

1-37

14. & 75° c
15. d°

In the diagram, BD bisects £ ABC. Find m. ABC.

16. 17. 18. B

Geometry
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m Practice B conined
For use with the lesson “Use Midpoint and Distance Formulas”

Find the length of the segment. Then find the coordinates of the midpoint
of the segment.

20.

| bt —
=T Tt
-4-3-2-1 0 12 3 4 5

The endpoints of two segments are given. Find each segment length.

Tell whether the are g
22. AB: A(2,6), B(0,3) 23. RS:R(5,4),5(0,4)
CD: C(—1,0), D(1,3) TU: T(—4, =3), U(—1, 1)
24. KL:K(—4, 13), L(—10, 6) 25. OP: 0(6, —2), P(3, —2)
MN: M(—1,-2), N(—1, —11) OR: 0(5,2),R(1,5)

26. Distances Your house and the mall are 9.6 miles apart on the same straight road.
The movie theater is halfway between your house and the mall, on the same road.
a. Draw and label a sketch to represent this situation. How far is your house from
the movie theater?
b. You walk at an average speed of 3.2 miles per hour. About how long would it
take you to walk to the movie theater from your house?

In Exercises 27-29, use the map. The locations of the towns on the map
are: Dunkirk (0, 0), Clearfield (10, 2), Lake City (5, 7), and Allentown (1, 4).
The coordinates are given in miles.

27. Find the distance between each pair of towns. Distance (mi) || [
Round to the nearest tenth of a mile. [ (5,7)
28. Which two towns are closest together? L] ‘“ ‘A'
Which two towns are farthest apart? ]
29. The map is being used to plan a 26-mile cl ar‘ﬁe d 1‘10,‘ 2),
marathon. Wthh. of the follovaE plans ) [ Dunkirk 0,00 | ]
is the best route for the marathon? Explain. e ot T T Distance (i)
A. Dunkirk to Clearfield to Allentown to Dunkirk
B. Dunkirk to Clearfield to Lake City to Allentown to Dunkirk
C. Dunkirk to Lake City to Clearfield to Dunkirk
D. Dunkirk to Lake City to Allentown to Dunkirk
Geometry
1-38  Chapter Resource Book
Practice B conines
For use with the lesson “Measure and Classify Angles”
Plot the points in a coordinate plane and draw ~ ABC. Classify the angle.
Then give the coordinates of a point that lies in the interior of the angle.
19. A4(2,3),B(3,0), C(2,6) 20. A(6,2),B(—1, —2),C(2,3)
¥ y
3
x
21. A(—4,-3),B(—1,3). C(4,4) 22. A(=2,-4),B(=2,-1).C3,~1)
y v
X
x
23. Let (3x + 24)° represent the measure of an obtuse angle. What are the possible
values of x?
24. Streets The diagram shows the intersection
of four streets. In the diagram, mZ AEB = 60°, A
mZBEC = mZCED, and ZAED is a right ) B
angle. What is the measure of ZCED? @
2 Raspberry St. c
2
S
Chestnut St.
10t St. D
25. Flags In the flag shown, Z MNP is a straight
angle and NR bisects Z MNP and ZONS. m e
Use only the labeled angles in the diagram.
a. Which angles are acute? obtuse? right?
b. Identify the congruent angles.
c. IfmZQNR = 30°, find m< MNR, A 7
mZRNS, mZQNS, and mZQNP.
P SN

Geometry
Chapter Resource Book
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Practice B

For use with the lesson “Describe Angle Pair Relationships”

21 and £2 are complementary angles and £2 and /3 are supplementary
angles. Given the measure of /1, find m£2 and m/3.

1. mZ1=80° 2. mZ1 =33 3. m£L1=72° 4. mZl1=7

Find mZ ABC and m/ CBD.

(5x — 22)"\ (8x + 46)°

(3x — 31)°

In Exercises 8-12, use the diagram. Tell whether the angles are
vertical angles, a linear pair, or neither.

8. Zland Z3
9. Z2and £3
10. Z4and £5

11. Z5and £8

12. Z4and £9

13. The measure of one angle is three times the measure of its complement. Find the
measure of each angle.

14. Two angles form a linear pair. The measure of one angle is 8 times the measure of
the other angle. Find the measure of each angle.

15. The measure of one angle is 38° less than the measure of its supplement. Find the
measure of each angle.

Find the values of x and y.
16.

(15x + 75)° (12x — 41)°

20. 21.

(28x — 7)°
(12y + 30)°

(14x + 4)° (24x +18)°

Geometry
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Lesson Practice Level B

m Practice B conines
For use with the lesson “Describe Angle Pair Relationships”

Tell whether the statement is always, sometimes, or never true.
22. Two complementary angles form a linear pair.
23. The supplement of an obtuse angle is an acute angle.

24. Anangle that has a 1 also has a

ZA and Z B are complementary angles. Find mZA and mZB.

25. msA=x" 26. mZA = (4x + 34)°
mZB = (2x — 75 mLB = (x + 36)°

27. mZA = (4x — 18)° 28. msA = (2x + 10y

mZB = (bx — 18)° mZB = (—x + 55)°

ZA and Z B are supplementary angles. Find mZA and mZB.

29, mZA=(x + 500 30. msd=6x°
msB = (x + 100y mLB = (x + 5
31 msd = (2x+3) 32, msA = (—4x + 40y

mZB = (3x — 223)° mLB = (x + 50)°

Roof trusses can have several different layouts. The diagram below shows
one type of roof truss made out of beams of wood. Use the diagram to
identify two di of the indi d type of angle pair. In the
diagram, £ HBC and / BCE are right angles.

33. Supplementary angles B C
34. Complementary angles
J L
35. Vertical angles ! K
36. Linear pair angles
A H G F E D

37. Adjacent angles

38. Angle of elevation An angle of elevation
is the angle between the horizontal line R ===
and the line of sight of an object above the
horizontal. In the diagram, a plane is flying
horizontally across the sky and £ RST 5 T
represents the angle of elevation. How A
is the angle of elevation affected as the

plane flies closer to the person? Explain. Not drawn to scale

Geometry
1-66  Chapter Resource Book
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Practice B

For use with the lesson “Classify Polygons”

Tell whether the figur:
polygon, tell whether

1- Cj 2. 3-

Classify the polygon by the number of sides. Tell whether the polygon is
equilateral, equiangular, or regular. Explain your reasoning.

4 3m 3m 5. 3
3m 3m
7. @

. The lengths (in feet) of two sides of a regular quadrilateral are represented by the
expressions 8x — 6 and 4x + 22. Find the length of a side of the quadrilateral.

a polygon. If it is not, explain why. If itis a
s convex or concave.

9. The expressions (3x + 63)° and (7x — 45)° represent the measures of two angles of a
regular decagon. Find the measure of an angle of the decagon.

10. The expressions —2x + 41 and 7x — 40 represent the lengths (in kilometers) of two
sides of an equilateral pentagon. Find the length of a side of the pentagon.

Tell whether the statement is always, sometimes, or never true.
11. A quadrilateral is convex. 12. An octagon is regular.

13. A triangle is concave. 14. A regular polygon is equilateral.

Draw a figure that fits the description.

15. A quadrilateral that is not regular

6. A convex heptagon

17. A concave pentagon

8. An equiangular hexagon that is not equilateral

Geometry
Chapter Resource Book

m Practice B conines
For use with the lesson “Classify Polygons”
Each figure is a regular polygon. Find the value of x.

19. 20. 3x+32 21 219

13x + 27 Ox? — 61

22. 23. oaxeg 2% (ax? + 8°

9x2 + x -1

X2 +8x — 52 (4x2 + 2x — 2)°

X2+ x+7

25. The vertices of a figure are given below. ¥
Plot and connect the points so that they
form a convex polygon. Classify the figure.
Then show that the figure is equilateral
using algebra.

A(3,0), B(3,6), C(2,3), D(4, 3)

26. Picture frames A picture frame
with a wooden border is a regular
triangle, as shown. You want to
decorate the frame by wrapping a
ribbon around it. How many feet of
ribbon are needed to wrap the ribbon
around the border one time?

(7x + 8)in.

(3x + 16) in.

27. Parachutes The canopy of a parachute is shown in the diagram.

. Is the shape of the canopy a convex or concave polygon?

-

. Classify the polygon by the number of sides. Then use a ruler and a protractor
to determine whether the figure is equilateral, equiangular, or regular.

c. Determine the number of lines of symmetry in the canopy. How does this differ

from a regular octagon?

Geometry
Chapter Resource Book
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M Quiz 1
and Distance Formulas”

1. Sketch a plane and a line that intersects the plane at a point.

Find the indicated length.

I 27 {
A B c D E
s

2. DE 3. 4B
4. AC 5. BD
6. CE 7. BE

8. The endpoints oLﬁ' are S(—3, 2) and 715, 8). Find the coordinates of
the midpoint of S7. Then find ST7.

Chapter Test B
1 For use after the chapter “Essentials of Geometry”

In Exercises 1-3, use the diagram to decide whether the
statement is true or false.

1. Point R lies on line g.

b, a/9
2. Points 4, M, R, and Z are coplanar.
3. Points 4 and Q are collinear. M
4. The diagram shows three B
houses on a street. Find the =
distance from House 4 to ==
House C. — 60 ft —+—— 90 ft ———
In each diag , M is the midpoint of the Find the
indicated length.
5. XM 6. CG
x+2 2x-3 4x -5 2x+7
X M z o M G

Find the exact distance between the points.

7. Aand B

8. Cand F

9. Dand E
Use the int and mi int M of the to find the
coordinates of the other endpoint.
10. 4B; A(-1, 3), M(3, 1) 11. CD; C(-2,-3), M(-4,2)
Use the given information to find the value of x.
12. ZABD = ZDBC 13. LWXZ= LZXY

A
D,
(x + 25)°
B Cc

Assessment

For use after the lessons “Identify Points, Lines, and Planes”, “Use Segments and Congruence”, and “Use Midpoint

Answers

1.

2.

Geometry

Assessment Book

Answers

1.

2.

w

10.

11.

12.

13.

Geometry
Assessment Book

5

CNA1PTER Quiz 2

For use after the lessons “Measure and Classify Angles”, “Describe Angle Pair Relationships” and

“Classify Polygons”
In the diagram, BD bisects £ ABC. Find mZ ABD and m/ DBC.

1.

(9x + 9)>

(12x-3)° C
Find the measure of the complement of Z1 and the measure of
the supplement of ~1.
4. mZl =51° 5. mZ1=17°

6. mZl =80° 7. m£l1=3°

Tell whether the figure is a polygon. If it is not, explain why. If
itis a polygon, tell whether it is convex or concave.

Geometry
Assessment Book

Chapter Test B coninied
For use after the chapter “Essentials of Geometry”
14. Given that Z1 is a complement of £2 and m£2 = 17°, find m£1.

15. Given that Z3 is a supplement of Z4 and m£3 = 46°, find m£4.

16. Two angles form a linear pair. The measure of one angle is four times
greater than the measure of the other angle. Find the measure of each
angle.

17. Two angles form a linear pair. The measure of one angle is six more
than twice the measure of the other angle. Find the measure of each
angle.

Tell whether the statement is always, sometimes, or

never true.

18. A pentagon is a plane figure.

19. A triangle is concave.

20. A hexagon has six congruent sides.

21. A quadrilateral is equiangular but not equilateral.

22. The complement of an acute angle is an acute angle.

23. The supplement of an acute angle is an obtuse angle.

Classify the polygon by the number of sides. Tell whether the

ygon is or regular. Explain your
reasoning.

24. 25.

26. The lengths of two sides of a regular hexagon are 3x — 8 and 2x — 1.
Find the length of each side of the hexagon.
27. The expressions (5x + 5)° and (4x + 13)° represent the measures of

two angles of a regular octagon. Find the measure of an angle of the
octagon.

28. Joe ran from Point 4 to Point
C and Mike ran from Point B to
Point C. About how much farther
did Joe run than Mike? Round
your answer to the nearest tenth.
The distance between consecutive
grid lines represents 1 yard.

Geometry
Assessment Book

Answers

Answers

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

26.

27.

28.



== Standardized Test

For use after the chapter “Essentials of Geometry”

Multiple Choice

1. Which statement about the figure is true?
N D
E x
(o}

v
(@ Lines x and y intersect at point 4.
Points 4, B, and C are collinear.
© EC and ED are opposite rays.
(@ Another name for AE is AB.

2. Name three points that are collinear.

ENe

@ G, H,and [
© F,G,and I

H,G,andJ
@ G,J,and ]
3. What is the intersection of plane HGY and
plane HFX ?
® HZ
HZ
@© Point H
(@ Plane EFH

4. What is the length of ST?
S T

-2 -1 0 1 2 3 4

®2 ®4+ © -2 @6

5. If WX = XY, what is the length of WZ?

@7 ® 10 ©3 @ 4

6. The endpoints of CD are C(6, 1) and__
D(—4, —1). Find the midpoint M of CD.

@ M(10,2) M(—10, —2)
© M(2,0) @ M(1,0)
7. JK has a length of 4.5 units. If LM has

endpoints L(3, 1) and M(—1, 4), how
much longer than JK is LM ?

@ 0.5 unit 2 units
@© 2.5 units @ JK is longer.

8. Name the acute angles in the given figure.

@ £CAD and £ DAE
@ Z£BAC and L FAE

(© ZBAF and ZCAE
@ £BAD and ZFAD

9. If the measure of ZRST is 134°, find the
measure of £ OST.

ANGX - 108
Tx =10
s T

® 67° 33 © 34 @98

10. mZ A is 42° greater than mZ B. If Z A and

@® msA=111°, mLB = 69°
mZLA =42°, mLB = 48°
© msLA =42°, mLB = 138°
@ msA=66°mLB =24

Geometry
Assessment Book

T Alternative Assessment and

Math Journal

For use after the chapter “Essentials of Geometry”

Journal 1. a. Ifthree points are coll
Explain. Use example:

inear, are the three points necessarily coplanar?
s to support your reasoning.

b. Are all equiangular polygons equilateral polygons? Are all equilateral

polygons equiangular
your reasoning.

polygons? Explain. Use examples to support

Multi-Step 2. A company that makes craft supplies is designing a metal tag that is used in
Problem crafting projects such as making scrapbooks. The tag is shown below.
C D
B E
A F

a. The tag is a polygon. Classify the polygon by the number of sides. Tell
whether it appears to be equilateral, equiangular, or regular.

b. Draw axes on the figu
of the tag.

re above and find the coordinates of the vertices

c. The center of the tag’s hole is located midway between point B and point E.
What are the coordinates of the center of the hole?

d. Identify any congruent line segments formed by the tag.
e. Given that m£ EBA = 90° and m£ CBA = 150°, find m£ CBE.

f. Find the approximate

length of the diagonal from B to

Geometry
Chapter 1 Assessment Book

£ B are supplementary, find mZA and m£B.

10

14

Standardized Test continiea

For use after the chapter “Essentials of Geometry”

11. Name a pair of vertical angles in the
figure shown.

234

/5
@ £2and £4 ® Zland £4
@© Z3and £5 (@ There are none.

12. Which describes the following polygon?
@ equilateral
equiangular
© regular
(@ none of these

13. Which of the following is a convex polygon?
® Yy o
©O @O

14. Point M is the midpoint of AB. If

M =12x + 8 and MB = 10x + 15, find
the length of 4B.

® 35 4
© 50 @ 100

15. Find CD. A B
® s X2 -x+8
28 \
© s6 ¢ o
® X2+ 2x—17

96

16. Find the length of diagonal BC of ABCD to
the nearest hundredth.

@ 2.83 units I 18
5.66 units
@© 6.32 units A
@ 7.21 units

Geometry
Assessment Book

Gridded Answer

17. Find the area, in square units, of a triangle
with vertices X(—7, 2), ¥(8, 2), and Z(6, 7).

9000000 |0
000000000608
000000000600
000000000060

Short Response

18. A swimmer stands somewhere in a
circular pool. The distance to the farthest
side (through the center of the pool) is
3 times the distance to the nearest side.
The circumference of the pool is 100 feet.

a. How close is the swimmer to the
nearest side?

b. How far must the swimmer swim to
get to the center?

Extended Response

19. You are a surveyor. You take your first
measurement facing due north. You turn to
the right to take your second measurement
and then right again, 4 times as far, to take
your third measurement. You are now facing
due west.

a. How many degrees did you turn to
take your second measurement?

b. How many degrees should you
have turned after your second
measurement if you wanted to take
your third measurement facing south?

c. How many degrees must you turn to
the left in order to take a fourth
measurement in the opposite direction
of your second measurement?

Alternative Assessment Rubric conines

For use after the chapter “Essentials of Geometry”

Journal 1. Complete answers should include:

Solution

an explanation that three collinear points must be coplanar; example of

three collinear points that are coplanar.

v

explanations that all ec
equilateral polygons are

1
P are not

I and all

not of an

polygon that is not equilateral (e.g. rectangle) and an equilateral polygon
that is not equiangular (e.g. rhombus).

Multi-Step 2. a. hexagon; not equilateral.

, equiangular, or regular

Problem

s

Sample answer: [v§ ¢(2,10) D(5, 10)

Solution

A(0

[

1

Sample answer: (3.5, 7)

mZ CBE = 60°
about 9.9 units

-~ % 20

Multi-Step 4 The student answers all parts

AB, AF, and EF; CB and DE

of the problem correctly and completely. The student
work is neat.

of the problem. The student’s work may contain one

or two errors in the calculations of the circle’s center, area or circumference, or the
tag perimeter. The student shows most work. The student’s work is neat.

of the problem. The student’s work contains more

than two errors in the calculations. The student shows some work. The student’s

1 The student does not complete all parts of the problem. The work contains many
errors in the calculations. The student’s work is sloppy, or no work is shown.

Problem shows all work. The student’s
Rubri
UBMC 3 The student answers all parts
2 The student answers all parts
work is sloppy.
Geometry

Chapter 1 Assessment Book

TH



PLAN AnND
PREPARE

Main Ideas

In this chapter students will name
and sketch geometric figures, use
postulates to identify congruent
segments, find lengths of segments
in the coordinate plane, and find the
midpoint of a segment. Students
also will name, measure and clas-
sify angles, identify complementary
and supplementary angles, and
classify polygons.

Essentials of
Geo

QI identify POt

:-h_l \
e -

wid Plunes

L

1,2 Use Segments andicongriences

1.3 Use Midpoint and Distance Form

14 Measure and Classify Angles <

1.5 Describe Angle Pair Relationships

1.6 Classify Polygons
Prerequisite Skills
Skills Readiness, available online,
provides review and practice for
the Skills and Algebra Check por-

tion of the Prerequisite Skills quiz. Previously, you learned the following skills, which you'll use in this chapter:

finding measures, simplifying and evaluating expressions, and solving

Additional skills review and
practice is available in the
Skills Review Handbook and

the @HomeTutor.

Chapter Planning Guide

Chapter Resource Book
« Teaching Guide/Lesson Plan

« Project with Rubric

Evaluate the expression when x = 2.

7. 5x 10

Solve the equation.
11. 274 = -2z —137

14. 6p+ 11 +3p=—7

Assessment and Intervention
« Assessment Book

« Benchmark Tests

« Remediation Book

« Skills Readiness

8. 20— 8x 4

12. 8x+12=60 6

15. 4+%=1o 42

Interactive Technology

« Power Presentations

« Activity Generator

- Animated Geometry

- ExamView™ Assessment Suite
« Online Quizzes

- eEdition

« @HomeTutor

How student What to assign equations.
answers the from Skills
exercises Readiness .. .
AnyofExs.3-6 | Skill 54 Simplify Prerequisite Skills
answered absolute value
incorrectly expressions VOCABULARY CHECK
Any of Exs.7-10 | Skill 60 Evaluate Copy and complete the statement.
_answere(? variable 1. The distance around a polygon is called its _? , and the distance around a
incorrectly Expressions circleis calledits _? . perimeter, circumference
'2::‘,3;:58?' 11-16 :g:}l;gg:solve 2. The number of square units covered by a figure is called its _? . area
incorrectly
SKILLS AND ALGEBRA CHECK
All exercises Chapter . . .
answered Enrichment Simplify the expression.
correctly 3. |[4-6|2 4. |3-11] 8 5. |-4+5|1 6. |-8-10] 18

9. -18 +3x —1210. -5x—4+2x —10

. 2y-5+7y=-32 -3
.5n—8=47 1

Resources for English Learners
« Spanish Study Guide

« Multi-Language Visual Glossary

« Student Resources in Spanish

BrianjBailey/Gettylimages]




In this chapter, you will apply the big ideas listed below and reviewed in the

Chapter Summary. You will also use the key vocabulary listed below.

Big Ideas

@ Describing geometric figures
@ Measuring geometric figures

KEY VOCABULARY
« undefined terms
point, line, plane « midpoint
« defined terms
* ray, opposite rays straight angles
* postulate, axiom
« angle bisector

@ Understanding equality and congruence

- congruent angles

- congruent segments « linear pair

« vertical angles

» segment bisector * polygon
« line segment, endpoints - acute, right, obtuse,

« convex, concave
* n-gon

regular

Geometric figures can be used to represent real-world situations. For

example, you can show a climber’s position along a stretched rope by a point

on a line segment.

@Animated Geometry

The animation illustrated below helps you answer a question from this

chapter: How far must a climber descend

Your goal is to find the distance from a
| climber’s position to the bottom of a cliff.

to reach the bottom of a cliff?

« equilateral, equiangular,

ACis 52 feet and AB is 31 feet. How much farther must the climber descend to reach the
bottom of the clff? Enter your answer in the box below and dlick “Check Answer.”

Distance the climber has to descend = feet. Check Answer

| Use the given information to enter a
! distance. Then check your answer.

(Animated Geometry at my.hrw.com

Differentiated
Instruction Resources

- Reading Strategies

- Differentiated Instruction Lesson
Notes

* English Learners Lesson Notes
* Inclusion Lesson Notes

- Teaching Strategies with Sample
Worksheets

« Using Technology in the
Classroom

* Tips for New Teachers

» Math Background Notes

- Assessment Strategies

- Teacher Survival Activities
« Bulletin Board Idea
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Warm-Up Exercises
Also available online
Graph each inequality.
1.x<1

3. Juan has more than 5 but fewer
than 11 fish in his aquarium.
Write an inequality to express
the number of fish fJuan has.
5<f<n

Notetaking Guide
Available online

Promotes interactive learning and
notetaking skills.

Pacing

Basic: 1 day

Average: 1 day

Advanced: 1 day

Block: 0.5 block with next lesson

- See Teaching Guide/Lesson Plan.

FOCUS AnD
MOTIVATE

Essential Question

Big Idea 1

How do you name geometric
figures? Tell students they will
learn how to answer this question
by learning about labeling points,
lines, segments, rays, and planes.

You studied basic concepts of geometry.

Identify Points, Lines,
and Planes

You will name and sketch geometric figures.

So you can use geometry terms in the real world, as in Ex. 13.

Key Vocabulary

undefined terms
point, line, plane
collinear points
coplanar points
defined terms
line segment
endpoints

ray

opposite rays
intersection

{ TAKE NOTES

: When you write new

: concepts and yellow-

i highlighted vocabulary
: in your notebook,

: be sure to copy all

* associated diagrams.

2

In the diagram of

a football field, the
positions of players are
represented by points.
The yard lines suggest
lines, and the flat surface
of the playing field can
be thought of as a plane.

In geometry, the words point, line, and plane are undefined terms.
These words do not have formal definitions, but there is agreement about
what they mean.

KEY CONCEPT

Undefined Terms

Point A point has no dimension. It is
- represented by a dot.

Line Aline has one dimension. It is
- represented by a line with two arrowheads,
- but it extends without end.

. Through any two points, there is exactly one
- line. You can use any two points on a line
* to name it.

- Plane A plane has two dimensions. It is
: represented by a shape that looks like a floor
. or awall, but it extends without end.

- Through any three points not on the same

. line, there is exactly one plane. You can use
. three points that are not all on the same line
- toname a plane.

For Your Notebook

=

line 4, line AB (fq_B)),
or line BA (87)

patvd

plane M or plane ABC

Collinear points are points that lie on the same line. Coplanar points are
points that lie in the same plane.

Chapter 1 Essentials of Geometry

William Sallaz/Duomo/Corbis



Name points, lines, and planes

: VISUAL REASONING

There is a line through
: points S and Q that
¢ is not shown in the

a. Give two other names for I(YQ) and for plane R.

b. Name three points that are collinear. n
Name four points that are coplanar. /

diagram. Try to imagine

: what plane SPQ would Solution S 7
[‘;Ok like if it were a. Other names for PQ are QP and line n. / R
- shown. Other names for plane R are plane SVT /

and plane PTV.

b. Points S, P, and T lie on the same line, so they are collinear. Points S, P, T,
and V lie in the same plane, so they are coplanar.

(pnimateaGeometry  at my.hrw.com

\/ GUIDED PRACTICE  for Example 1

1. Use the diagram in Example 1. Give two other names for \(S_ZI):._)N:}_I)ne a point
that is not coplanar with points Q, S, and T. Sample answer: TS, PT; point V

DEFINED TERMS In geometry, terms that can be described using known
words such as point or line are called defined terms.

j- KEY CONCEPT For Your Notebook

- Defined Terms: Segments and Rays
N line
~ Line AB (written as A(_)B) and points A and B are _ _
- used here to define the terms below. A B
Segment The line segment AB, or segment AB, segment
- (written as AB) consists of the endpoints A and
- . < endpoint endpoint
~ Band all points on AB that are between A and B. . .
 Note that AB can also be named BA. A B
Ray The ray AB (written as A_B)) consists of the ray
-;. «—>
~ endpoint A and all points on AB that lie on the endpoint
1. same side of A as B. —_———
~ — — A B
~ Note that AB and BA are different rays.
N endpoint
- -0
A B

. . «> e d
If point Clies on AB between A and B, then CA ‘_:‘—E—B_’

—
and CB are opposite rays.

Segments and rays are collinear if they lie on the same line. So, opposite rays
are collinear. Lines, segments, and rays are coplanar if they lie in the
same plane.

1.1 Identify Points, Lines, and Planes

3

Motivating the Lesson

Ask students to identify a point,
line, segment, and flat surface in
the classroom. Help them describe
the intersection of one wall with
the ceiling as a segment, and the
intersection of two walls and the
ceiling as a point.

© TEACH

Teaching Strategy

Students can benefit from a discus-
sion of some real world examples of
the ideas in the Key Concepts box
on page 2. The ideas that two points
determine a line and that three non-
collinear points determine a plane
will be revisited and formally pre-
sented as postulates in the next
chapter.

Extra Example 1

a.Give two other names for BD.
DB, m

b.Give another name for plane T.
Sample answer: plane ABE

c.Name three points that are
collinear. A B, C

d.Name four points that are
coplanar. A, B, C E

(Animated Geometry

my.hrw.com

An Animated Geometry activity is
available online for Example 1. This
activity is also part of Power
Presentations.



Extra Example 2

a.Give another name for PR. RP

b.Name all rays with endpoint Q.
Which ofthese rays are opp03|te

rays'? OP OR GT OS QT and
OS are oiosne rays, as are
OP and OR.

Extra Example 3

a.Sketch a plane and two intersect-
ing lines that intersect the plane
at separate points.

b. Sketch a plane and two intersect-
ing lines that do not intersect the
plane.

7.4:

c.Sketch a plane and two intersect-
ing lines that lie in the plane.

-y

Key Question to Ask for

Example 3

- Can aline intersect a plane in only
two points? Explain. No; a line
can intersect a plane in one point
if it does not lie in the plane or in
an infinite number of points if it
does lie in the plane, but never in
only two points.

Avoiding Common Errors

Students may forget to include the
line, segment, or ray symbol above
letters. Remind them to be sure to
include the correct symbol so they
can determine whether the named
figure is a line, segment, or ray.

Name segments, rays, and opposite rays

a. Give another name for GH.

b. Name all rays with endpoint J. Which
of these rays are opposite rays?

: AVOID ERRORS

In Example 2, JG and Solution

i JF have a common a. Another name for GH is HG.

: endpoint, but are not . . - = — — . .
 collinear. So they are b. The rays with endpoint Jare JE, JG, JF, and JH. The pairs of opposite rays
H : — — — —

i not opposite rays. with endpoint J are JE and JF, and JG and JH.

\/ GUIDED PRACTICE = for Example 2

Use the diagram in Example 2.
2. Give another name for EF. FE

— —> — —>
3. Are HJ and JH the same ray? Are H/ and HG the same ray? Explain.
No; the rays have different endpoints; yes; points Jand G lie on the same side of H.

INTERSECTIONS Two or more geometric figures intersect if they have one or
more points in common. The intersection of the figures is the set of points
the figures have in common. Some examples of intersections are

shown below.

><

The intersection of two The intersection of two
different lines is a point. different planes is a line.

m Sketch intersections of lines and planes

a. Sketch a plane and a line that is in the plane.
b. Sketch a plane and a line that does not intersect the plane.

c. Sketch a plane and a line that intersects the plane at a point.

Solution

a. b. C.

4 Chapter 1 Essentials of Geometry

Differentiated Instruction

Kinesthetic Learners While discussing Example 3, have
students simulate the three cases by using a sheet of paper to
represent the plane and a pen or pencil to represent the line.
Then have students experiment to see that these are the only
three possibilities involving a plane and a line.

See also the Differentiated Instruction Resources for more
strategies.




Sketch intersections of planes

Sketch two planes that intersect in a line.

Solution

STEPT Draw a vertical plane. Shade the
plane.

STEP2 Draw a second plane that is
horizontal. Shade this plane a
different color. Use dashed lines to
show where one plane is hidden.

STEP 3 Draw the line of intersection.

\/ GUIDED PRACTICE = for Examples 3 and 4

4. Sketch two different lines that intersect a
plane at the same point. See margin.

Use the diagram at the right.

5. Name the intersection of PQ and line k. point M A il

line k

6. Name the intersection of plane A and plane B. ’

7. Name the intersection of line k and plane A. line k

HOMEWORK ; = =
11 EXERCISES Koy, OB oy orumons

% = STANDARDIZED TEST PRACTICE

. SKILL PRACTICE

Exs.2,7,13,16,and 43

[A] 1. VOCABULARY Write in words what each of the following symbols means.
a. Q point @ b. MN c. ST rayST d. G line FG

line segment MN

2. % WRITING Compare collinear points and coplanar points. Are collinear
points also coplanar? Are coplanar points also collinear? Explain. See margin.

: EXAMPLE 1 NAMING POINTS, LINES, AND PLANES In Exercises 3-7,

: _ — <>
¢ for Exs. 3-7 3. Give two other names for WQ. QW, line g

4. Give another name for plane V. Sample answer: plane RTS

5. Name three points that are collinear. Then name a

fourth point that is not collinear with these three points.
Sample answer: points R, @, S; point T

6. Name a point that is not coplanar with R, S, and T.
point W

use the diagram.

7. % WRITING Is point W coplanar with points Q and R? Explain.
Yes; through any three points not on the same line, there is exactly one plane.

1.1

Identify Points, Lines, and Planes

5

Extra Example 4

Sketch two planes that do not
intersectin aline.

Key Question to Ask for

Example 4

- Can two planes intersectin a
segment? Explain. No; since
the intersecting planes extend
without end, their intersection
must be a line.

Closing the Lesson

Have students summarize the major
points of the lesson and answer the
Essential Question: How do you
name geometric figures?

* You can sketch and name points,
lines, planes, segments, and rays.

¢ A line may intersect a plane in
one point or lie in the plane.

¢ The intersection of two planes is
aline.

Use one letter to name a point,
two letters to name the endpoints
of a segment, two letters to name
the endpoint and one other point
of a ray, and two letters to name
any two points of a line. Use three
letters for three noncollinear points
in a plane to name the plane.

Guided Practice

4. Sample:
\
o
Q
2
Skill Practice

2. Yes; no; collinear points are
points that lie on the same line and
therefore in the same plane, while
coplanar points lie in the same
plane but not necessarily on the
same line.



PRACTICE
AND APPLY

Assignment Guide
Answers for all exercises
available online

Basic:

Day 1: SRH p. SR8 Exs. 1-6
Exs. 1-16, 17-27 odd, 40-44
Average:

Day 1:

Exs. 1,2,3-11 odd, 12-16, 2026,

27-37 odd, 40-45
Advanced:

Day 1:

Exs. 1,5-7,10, 11, 13-16,
20-38 even, 39-46*
Block:

Exs. 1,2,3-11 odd, 12-16, 2026,
27-37 odd, 40—45 (with the next

lesson)

Differentiated Instruction

See Differentiated Instruction
Resources for suggestions on

addressing the needs of a diverse

classroom.

Homework Check

For a quick check of student under-
standing of key concepts, go over

the following exercises:
Basic: 4, 8, 14, 21, 40
Average: 5, 9, 14, 20, 41
Advanced: 6, 13, 22, 26, 42
Extra Practice

- Student Edition

- Chapter Resource Book:
Practice levels A, B, C

Practice Worksheet

An easily-readable reduced

practice page can be found
at the beginning of this
chapter.

14. Sample:

n m A P

: EXAMPLE 2 NAMING SEGMENTS AND RAYS In Exercises 8-12, use the diagram.

+ for Bxs. 813 8. What is another name for Zv? ¥Z

— - —

9. Name all rays with endpoint V. V¥, VX, VZ, V
1&) Walﬂ WV 10. Name two pairs of opposite rays.
V¥and VZ 11. Give another name for WV. WX

12. ERROR ANALYSIS A student says that VWand VZ are opposite rays
because they have the same endpoint. Describe the error. Point Vmust lie between points
Wand Z, which means the three points must be collinear.

13. % MULTIPLE CHOICE Which statement
about the diagram at the right is true? B

& A, B, and Care collinear.

C, D, E, and G are coplanar.
(© Blieson GE.

@ EFand ED are opposite rays.

: EXAMPLES SKETCHING INTERSECTIONS Sketch the figure described. 14, 15. See margin.
HE AT ITILIII UL o =/ 14. Three lines that lie in a plane and intersect at one point
@ One line that lies in a plane, and one line that does not lie in the plane
16. % MULTIPLE CHOICE Line ABand line CD intersect at point E, with point
Ebetween Aand Band between Cand D. Which rays are opposite rays? A
)] ECand ED CEand DE © ABand BA @ AE and BE

READING DIAGRAMS In Exercises 17-22, use the diagram at the right.

«> «> R
17. Name the intersection of PR and HR. point B

18. Name the intersection of plane EFG and plane FGS. Fé
Name the intersection of plane PQS and plane HGS. RS E
20. Are points P, Q, and F collinear? Are they coplanar?

no; yes
21. Are points Pand G collinear? Are they coplanar? yes; yes

22. Name three planes that intersect at point E.
Sample answer: plane PEF, plane PEH, plane HEF
23. SKETCHING PLANES Sketch plane Jintersecting plane K. Then draw

24. Sample aline £ in plane J that intersects plane Kat a single point.

answer. See margin.

AC(orAD), 24. NAMING RAYS Name 10 different rays in the diagram at A

AB (or AE), the right. Then name 2 pairs of opposite rays.

DC (or DA), c 8
EB (orﬁ) 25. SKETCHING Draw three noncollinear points J, K, and L. / \
CB. BC CD. Sketch JK and add a point M on JK. Then sketch ML. D E
S See margin.

CA; CD, and

= — 26. SKETCHING Draw two points P and Q. Then sketch P_Q) Add a point R on
CA, BAand BE the ray so that Q is between Pand R. See margin.

(O = See WORKED-OUT SOLUTIONS X = STANDARDIZED

6 in Student Resources TEST PRACTICE
15. Sample: 23. Sample: 25. Sample:
J
K M

S /
_ I
L7

Y
k/x\“/ g
\




(c), (c)), © Royalty Free/CORBIS; (cr), Image Source/Getty Images; (br), Davis Barber/PhotoEdit

[c]

: EXAMPLE 3 [A]

for Exs. 40—42 '

43. Four
points are not
necessarily
coplanar; no;
three points
determine a

unique plane.

44b. Yes; three
points determine
a unique plane.

€3 ALGEBRA In Exercises 27-32, you are given an equation of a line and a
point. Use substitution to determine whether the point is on the line.

27. y=x—4 A5, 1) 28. y=x+ 1, A(1, 0) 29. y=3x+4; A7, 1)

on the line not on the line not on the line
30. y=4x + 2; AL, 6) 31. y=3x— 2, A(-1, —5) 32. y= —2x + 8; A(~4,0)
on the line on the line not on the line

GRAPHING Graph the inequality on a number line. Tell whether the graph
is a segment, a ray or rays, a point, or a line. 33-38. See margin for art.

33. x<3 ray 34. x> —4 ray 35. —7<x<4 segment

36. x>50rx< -2 rays 37. x>2—-lorx<5 line 38. |x| <0 point

39. CHALLENGE Tell whether each of the following situations involving
three planes is possible. If a situation is possible, make a sketch. See margin for art.

a. None of the three planes intersect. possible
. The three planes intersect in one line. possible
. The three planes intersect in one point. possible

. Two planes do not intersect. The third plane intersects the other two. possible

b

C

d

e. Exactly two planes intersect. The third plane does not intersect the
other two. not possible

EVERYDAY INTERSECTIONS What kind of geometric intersection does the

photograph suggest?
40. 41. 42, |
-

intersection of a line and a plane intersecting planes
% SHORT RESPONSE Explain why a four-legged table may rock from side

to side even if the floor is level. Would a three-legged table on the same

level floor rock from side to side? Why or why not?

44. SURVEYING A surveying instrument is placed on a
tripod. The tripod has three legs whose lengths can
be adjusted.

a. When the tripod is sitting on a level surface, are the
tips of the legs coplanar? yes

b. Suppose the tripod is used on a sloping surface.
The length of each leg is adjusted so that the base ;
of the surveying instrument is level with the horizon. |
Are the tips of the legs coplanar? Explain. '

1.1 Identify Points, Lines, and Planes

26. Sample: 33. 36.‘ o
— ST S
A e
35. 8
RIS S S IR S NP

Vocabulary

Exercise 13 To help students
remember the meaning of the
terms collinear and coplanar,
discuss other words that use the
prefix co-, which means together.

Reading Strategy

Exercises 17-22 Point out to stu-
dents that in the figure different
planes are shaded lighter or darker
blue to help them visualize the
shape.

Teaching Strategy

Exercises 17-22 To help students
better understand the diagram,
you may wish to have them work
in groups and provide each group
with a three-dimensional model;
a tissue box would work well.
Students could label the corner
points with a marker.

39a.
39h.
A
1T
c
39c¢.
‘4
> %
39d.
T C




45. MULTI-STEP PROBLEM In a perspective drawing, lines that do not
intersect in real life are represented by lines that appear to intersect at
a point far away on the horizon. This point is called a vanishing point.
The diagram shows a drawing of a house with two vanishing points. 45a-c. See margin.

ASSESS anD
RETEACH

Daily Homework Quiz
Also available online
Use this figure for Exercises 1-4.

/A a. Trace the black line segments in the drawing. Using lightly dashed
) lines, join points A and B to the vanishing point W. Join points E and
\L’B\ Fto the vanishing point V.
S Il Fe . . <2, €« . .
b. Label the intersection of EVand AW as G. Label the intersection of
« <«
/C FVand BW as H.
c. Using heavy dashed lines, draw the hidden edges of the house:
- =l i
1. Give two other names for AE. AG, EG, BH, FH, and GH.
<> >
E.L', AC [C] 46. CHALLENGE Each street in a particular town intersects every existing
2. Give another name for plane S. street exactly one time. Only two streets pass through each intersection.

Sample answer: plane DEF

3. Name three collinear points. '
Sample answer: A, E, C -
4. Name the intersection of AC and ‘
plane S. E ‘
A N
N N
£ online Quiz (PRt ST NIRRT
ﬂ 2 streets 3 streets 4 streets
Available at my.hrw.com a. A traffic light is needed at each intersection. How many traffic lights

are needed if there are 5 streets in the town? 6 streets? 10 traffic lights; 15 traffic lights

Diagnosis/ Remediation b. Describe a pattern you can use to find the number of additional

« Practice A, B, C in Chapter traffic lights that are needed each time a street is added to the town.
Resource Book Let nrepresent the number of streets. To find the additional number of traffic
« Study Guide in Chapter Resource lights needed, find n — 1.
Book

* Practice Workbook
» @HomeTutor

Challenge
Additional challenge is available
in the Chapter Resource Book.

45a—c. See Additional Answers.

8 see EXTRA PRACTICE in student Resources ) ONLINE QUIZ at my.hrw.com
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1.2

Use Segments
and Congruence <

N

You learned about points, lines, and planes.
@73 You will use segment postulates to identify congruent segments.
So you can calculate flight distances, as in Ex. 33.
Key Vocabulary In Geometry, a rule that is accepted without proof is called a postulate or
« postulate, axiom. A rule that can be proved is called a theorem, as you will see later.
axiom Postulate 1 shows how to find the distance between two points on a line.
« coordinate
« distance
b ;- POSTULATE For Your Notebook
» between
* congruent - POSTULATE 1 Ruler Postulate
segments names of points

© The points on a line can be matched one
- to one with the real numbers. The real >
> number that corresponds to a point is the AN 4

'd Np

. coordinate of the point. coordinates of points
The distance between points A and B,

. written as AB, is the absolute value of the p
- difference of the coordinates of A and B. ' aB= Ix, - x|

A AB B
X3

In the diagrams above, the small numbers in the coordinates x, and x, are
called subscripts. The coordinates are read as “x sub one” and “x sub two.”

The distance between points A and B, or AB, is also called the length of AB.

Apply the Ruler Postulate

Measure the length of ST to the nearest tenth of a centimeter.

s !

Solution

Align one mark of a metric ruler with S. Then estimate the coordinate of T.
For example, if you align S with 2, T appears to align with 5.4.

N T

‘HH\HH‘HHU\H‘HW\H‘HH\\\H‘HHU\H‘HHWH‘\
cm 1 2 3 4 5 6

ST = |5.4 - 2| = 3.4  UseRuler Postulate.

» The length of STis about 3.4 centimeters.

1.2 Use Segments and Congruence

PLAN AnD
PREPARE

Warm-Up Exercises

Also available online

1.Solve 3x + 5+ 2x — 4 =36. 7

2. Find three cities on this map that
appear to be collinear. Chicago,
Bloomington, Springfield

L[]
Rockford Chicago

Quincy e Bloomington

*Springfield

Cairo,

Notetaking Guide
Available online

Promotes interactive learning and
notetaking skills.

Pacing
Basic: 1 day
Average: 1 day
Advanced: 1 day

Block: 0.5 block with previous
lesson

- See Teaching Guide/Lesson Plan.

FOCUS aAnD
MOTIVATE

Essential Question

Big Idea 3

What are congruent segments?
Tell students they will learn how
to answer this question by finding
lengths of segments.



Motivating the Lesson

Ask students to think of three
places they go that are in a straight
line, perhaps their house, a friend’s
house, and school. Tell them that in
this lesson they will learn how to
find the third distance between
these places when they are given
the other two.

€ TEACH

Extra Example 1

Measure the length of PQto the
nearest tenth of a centimeter.

3.2cm

P Q

Key Question to Ask for
Example 1

» What if you had aligned Swith 1
instead of 2?7 The distance is
still 3.4, but this time found by
using 4.4 —1|.

Extra Example 2

Dickinson Bismark Fargo

99 mi
289 mi

The cities shown on the map lie
approximately in a straight line.
Use the given distances to find the
distance from Bismarck to Fargo.
190 mi

Key Question to Ask for

Example 2

« Could you have found the dis-
tance if the points were notin a
straight line? Explain. No,
because the Segment Addition
Postulate would no longer apply.

10

ADDING SEGMENT LENGTHS When three points are collinear, you can say
that one point is between the other two.

A ] D .E
C ‘\‘\‘F\

Point B is between points A and C. Point E is not between points D and F.

For Your Notebook

- POSTULATE 2 Segment Addition Postulate

If Bis between A and C, then AB + BC = AC. AC
- IfAB + BC = AC, then B is between A and C. A B C
—aB—}-Bc

Apply the Segment Addition Postulate

MAPS The cities shown on
the map lie approximately
in a straight line. Use the
given distances to find the
distance from Lubbock,
Texas, to St. Louis, Missouri.

Solution

Because Tulsa, Oklahoma, lies
between Lubbock and St. Louis,
you can apply the Segment
Addition Postulate.

LS =LT+ TS = 380 + 360 = 740

» The distance from Lubbock to St. Louis is about 740 miles.

GUIDED PRACTICE  for Examples 1 and 2

Use a ruler to measure the length of the segment to the nearest % inch.

0 .5. 3.
1. M N1§'“' 2. P 015'“'

In Exercises 3 and 4, use the diagram shown.

3. Use the Segment Addition Postulate to
find XZ. 73 Lay

4. In the diagram, WY = 30. Can you use
the Segment Addition Postulate to find
the distance between points Wand Z?
Explain your reasoning. No; Yis not between Wand Z.

Essentials of Geometry

Differentiated Instruction

English Learners Have students work problems similar to
Example 2 using maps of other countries. In particular, find
locations where English learners or their family members have
come from.

See also the Differentiated Instruction Resources for more
strategies.




Use the diagram to find GH.

Solution F 21 G H

Use the Segment Addition Postulate to write an equation. Then solve the
equation to find GH.

FH = FG+ GH  Segment Addition Postulate
36 =21 + GH Substitute 36 for FH and 21 for FG.
15 = GH Subtract 21 from each side.

CONGRUENT SEGMENTS Line segments that have the same length are called
congruent segments. In the diagram below, you can say “the length of ABis

equal to the length of CD,” or you can say “AB is congruent to CD.”
The symbol = means “is congruent to.”

Lengths are equal. Segments are congruent.
———|—o
: READ DIAGRAMS A B AB=CD AB=CD
i In the diagram, the red o =
: tick marks indicate that o o « lto” . N
: AB=(D. C D is equal to is congruent to

m Compare segments for congruence

Plot J(-3, 4), K(2, 4), L(1, 3), and M(1, —2) in a coordinate plane.
Then determine whether JK and LM are congruent.

Solution
To find the length of a horizontal segment, [T ] v
find the absolute value of the difference of J(—3,4) K(2, 4)
the x-coordinates of the endpoints.
: REVIEW USING A
COORDINATE PLANE ]K: |2 - (_3)| =5 Use Ruler Postulate. L(1,3)
¢ For help with using a To find the length of a vertical segment, !
coglr;h(r)]ate plane, see find the absolute value of the difference of > >
: p. 5

the y-coordinates of the endpoints.

LM = |—2 — 3| =5 Use Ruler Postulate. M1, —2)
» JK and LM have the same length. So, JK = LM.

\/ GUIDED PRACTICE ~ for Examples 3 and 4

5. Use the diagram at the right to find WX. 107

| 144 |
\ \
6. Plot the points A(—2, 4), B(3, 4), C(0, 2), ; ch ;
and D(0, —2) in a coordinate plane. Then 3
determine whether AB and CD are congruent. no
1.2 Use Segments and Congruence 11

Differentiated Instruction

Below Level To stress the difference between equal and
congruent, show students two identical one foot rulers. Ask
students what the length of each ruler is and have them write
the relationship 12in. = 12iin. (or 1 ft = 1 ft). Turn the rulers
over, label one as A-B and the other as C-D. Tell students to
write the relationship between AB and CD. Students should

write AB = CD.
See also the Differentiated Instruction Resources for more
strategies.

Extra Example 3
Find CD. 25

c

Extra Example 4

Graph the points X(—2, —5),
Y(=2,3), W(—4,3), and Z(4,3)in a
coordinate plane. Are XYand WZ
congruent? Yes, both equal 8.

Key Question to Ask for

Example 4

» How can you determine which
coordinates to subtract? You
subtract the coordinates that are
not equal.

Avoiding Common Errors

Students tend to be lax when using
equal and congruent. Stress the
conceptinthe box above Example 4
to point out that lengths, which

are numbers, are equal and that
segments, which are figures, are
congruent.

Closing the Lesson

Have students summarize the major
points of the lesson and answer the
Essential Question: What are
congruent segments?

¢ To find the distance between two
points on a number line, subtract
their coordinates, and find the
absolute value of the difference.

¢ The length of a segment is the
sum of the lengths of its nonover-
lapping parts.

Congruent segments are segments

that have the same length.

11



PRACTICE
AND APPLY

Assignment Guide

Answers for all exercises
available online

Basic:

Day 1: SRH SR8 Exs. 7-12

Exs. 1-8, 12-23, 32-34

Average:

Day 1:

Exs. 1-5, 7-10, 12-20 even, 21-30,
32-35

Advanced:

Day 1:

Exs. 1-5,9-11, 15-19 odd, 20-36*
Block:

Exs. 1-5,7-10, 12-20 even, 21-30,
32-35 (with the previous lesson)

Differentiated Instruction

See Differentiated Instruction
Resources for suggestions on
addressing the needs of a diverse
classroom.

Homework Check

For a quick check of student under-
standing of key concepts, go over
the following exercises:

Basic: 3, 6, 14,22, 33
Average: 4, 8, 16, 24, 33
Advanced: 5, 10, 19, 26, 33
Extra Practice

- Student Edition

- Chapter Resource Book:
Practice levels A, B, C

Practice Worksheet

An easily-readable reduced

practice page can be found
at the beginning of this
chapter.

12

HOMEWORK = =
1.2 EXERCISES key O Es e enady T SO

% = STANDARDIZED TEST PRACTICE
Exs. 2, 20, 27, and 34

_SKILL PRACTICE

(A] In Exercises 1 and 2, use the diagram at the right.

1. VOCABULARY Explain what MN means and what
MN means. o
MN means segment MN while MN is the length of MN.
2. % WRITING Explain how you can find PN if you know
PQ and QN. How can you find PN if you know MP and MN?
Find the sum PQ + QN; find the difference MN — MP.

: EXAMPLE 1 MEASUREMENT Measure the length of the segment to the nearest tenth of

: for Exs. 3-5 a centimeter.

r— [ 2 ® [ 2 ]
3. A BZ.1 cm 4. C D 5. E F
3.2cm 3.5cm
: EXAMPLES SEGMENT ADDITION POSTULATE Find the indicated length.
i2and3
LA - 6. Find MP. 23 7. Find RT. 44 8. Find UW, 65
¢ for EXs. 6-12
*r— 0 r——0 [, & J
M5 N 18 P R 2 S 2 T U 39 vV 2% W
9. Find XY. 23 10. Find BC. 15 11. Find DE. 13
| 30 | } 1Y) | | 63
r——0 L . @ ® -t
X Yy i1z A 27 B c D E 50

12. ERROR ANALYSIS In the figure at the right,

AC = 14 and AB = 9. Describe and correct the A B 0
error made in finding BC.

9 should be subtracted from 14, not added; BC=14+9=23
BC=14-9=h.

! EXAMPLE 4 CONGRUENCE In Exercises 13-15, plot the given points in a coordinate

i forExs. 13-19 | plane. Then determine whether the line segments named are congruent.
@ A0, 1), B@4, 1), C(1, 2), D(1, 6); ABand CD congruent
14. J(—6, —8), K(—6, 2), L(—2, —4), M(—6, —4); Jkand LM  not congruent
15. R(—200, 300), S(200, 300), 7(300, —200), U(300, 100); RSand TU not congruent

€3 ALGEBRA Use the number line to find the indicated distance.

16. JK 3 @]L 7 18. JM 12 19. KM 9
J K L M
1 o 1 1 o 1 1 1 o 1 1 1 1 o 1
T hd T T hd T T T hd T T T T hd T
-7 -6 -5 —4 -3 -2 -1 0 1 2 3 4 5 6 7

20. % SHORT RESPONSE Use the diagram. Is it possible to use the Segment
Addition Postulate to show that FB> CB or that AC> DB? Explain.
A D F c B
Yes, since FB = FC + CB, then FB > CB; no, the relationship between AD and BC is not known.

12 Chapter 1 Essentials of Geometry
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FINDING LENGTHS In the diagram, points V; W, X, Y, and Z are collinear,

VZ =52, XZ = 20, and WX = XY = YZ. Find the indicated length.
21. WX 10 22. VW 22 23. WYy 20

2
24. VX 32 25. WZ 30 26. VY 42 w ¥
Y
27. % MULTIPLE CHOICE Use the diagram. ‘
What is the length of EG? D
@ 1 14 —
. ’G\F‘\\J/
© 10 ©@ 16 x :
€3) ALGEBRA Point Sis between Rand Ton RT. Use the given information
(28- (ZX) + 120) + to write an equation in terms of x. Solve the equation. Then find RS and ST.
x—4)=21;5;
20,1 28. RS=2x+ 10 29. RS=3x— 16 30. RS=2x—8
29,3 16) + ST=x-4 ST=4x—-8 ST=3x—10
.(3x— - - =
(ax — 8) = 60; RT=21 RT =60 RT=17
12:20.40 [C] 31. CHALLENGE In the diagram, 4B = BC, AC = CD, and .
30.(2x — 8) + AD = 12. Find the lengths of all the segments in the
(3_”‘ =100 =17, diagram. Suppose you choose one of the segments at C
7:6.11 random. What is the probability that the measure of B

the segment is greater than 3? Explain. 9
AC=6,CD=6,AB=3,BC=3,BD=9,AD= 12;5;

four of the six segment lengths are greater than 3.

7 x>

32. 2% in., [A] 32. SCIENCE The photograph shows an insect called a
Bin:1i walkingstick. Use the ruler to estimate the length
g'Mig of the abdomen and the length of the thorax to

the nearest i inch. About how much longer is the

walkingstick’s abdomen than its thorax?

 for Ex. 33 ’ the first ever to fly nonstop across the Atlantic Ocean. The map shi

the airplane’s position at three different points during its flight.

: EXAMPLE 2 MODEL AIRPLANE In 2003, a remote-controlled model airplane became

ows

3 @ '’
o et

; B i
Am;iza A G0 mi 50 Europe
1282 mi p

Atlantic Ocean

— A Leave Cape Spear,

Newfoundland

B Approximate position
after about 1 day

& C Land at Mannin Bay,

Ireland, after nearly
38 hours

a. Find the total distance the model airplane flew. 1883 mi

b. The model airplane’s flight lasted nearly 38 hours. Estimate the
airplane’s average speed in miles per hour. about50 mi/h

1.2 Use Segments and Congruence 13

Avoiding Common Errors

Exercises 21-26 Students may
assume that Wis the midpoint of
VZ Have them first write all the
given measures on the diagram and
figure out how long each partis
before starting the exercises.

Study Strategy

Exercises 28-30 Have students
sketch a diagram and label it with
the given lengths. This should help
them write an equation.

@ Internet Reference

Exercise 32 More information
about walkingsticks can be found at
www.zoo.org/factsheets/
walkingstick_viet/
walkingstick_viet.html

(Animated Geometry

my.hrw.com

An Animated Geometry activity is
available online for Exercise 35.
This activity is also part of Power
Presentations.

13



ASSESS anD
RETEACH

Daily Homework Quiz

Also available online

1. Measure AB to the nearest
1

. 3.
3 inch. 1§m.

2.Find CE. 22
7 15

c D E

3. Plot the points F(—3, 5), G(2, 5),
H(3, 1), and J(3, —3) in a coor-
dinate plane. Are FG and HJ
congruent? Explain. No, FG =5
and HJ = 4.

4. Find KL. 7
f | | | | | | i |
_‘\1 hd _2\ T (\J T é T : T
@ Online Quiz

Available at my.hrw.com

Diagnosis/Remediation

« Practice A, B, C in Chapter
Resource Book

- Study Guide in Chapter Resource
Book

* Practice Workbook
» @HomeTutor

Challenge

Additional challenge is available
in the Chapter Resource Book.

35a. Sample:
A

B

c
36. See Additional Answers.

14

34. % SHORT RESPONSE The bar graph shows the win-loss record for a

34a.5,5, 5;
games lost

34b. about 45%,
about 42%,
about 38%

lacrosse team over a period of three years.

a. Use the scale to find the length
of the yellow bar for each year.
What does the length represent?

Win-Loss Record

b. For each year, find the percent 2003

of games lost by the team. 2004

c. Explain how you are applying
the Segment Addition Postulate 2005
when you find information from
a stacked bar graph like the 10

one shown. Number of games
Sample answer: The sum of the B Wins Losses

lengths of the bars for wins and losses
represents the total number of games played.

35. MULTI-STEP PROBLEM A climber uses a rope to descend a vertical cliff.
Let Arepresent the point where the rope is secured at the top of the
cliff, let Brepresent the climber’s position, and let Crepresent the point
where the rope is secured at the bottom of the cliff.

a. Model Draw and label a line segment that represents the situation. See margin.

b. Calculate If ACis 52 feet and ABis 31 feet, how much farther must the
climber descend to reach the bottom of the cliff? 21 ft

(E}"ﬂtﬂceometry at my.hrw.com

[C] 36. CHALLENGE Four cities lie along

14

a straight highway in this order: GtyA | CityB | CityC City D
City A, City B, City C, and City D. CityA ? ? ?

The distance from City A to City B
is 5 times the distance from City B
to City C. The distance from City City C ? ? 10 mi
A to City D is 2 times the distance
from City A to City B. Copy and

complete the mileage chart.
See margin.

CityB ? ? ?

City D ? ? ?

see EXTRA PRACTICE in student Resources /@ ONLINE QUIZ at my.hrw.com

Doug Pensinger/Getty Images
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Use Midpointand __.a«
Distance Formulas

T,

1.3

You found lengths of segments.
@7 You will find lengths of segments in the coordinate plane.

So you can find an unknown length, as in Example 1.

Key Vocabulary ACTIVITY FOLD A SEGVENT BISECTOR
* midpoint -
* segment bisector sTept sTEp2 sTEP 3
B B
M
A otk A
AM = MB = JAB
Draw AB on a piece of Fold the paper so that Label point M. Compare
paper. B is on top of A. AM, MB, and AB.

MIDPOINTS AND BISECTORS The midpoint of a segment is the point that
divides the segment into two congruent segments. A segment bisector is
a point, ray, line, line segment, or plane that intersects the segment at its
midpoint. A midpoint or a segment bisector bisects a segment.

M °C
A m B A D B

€D is a segment bisector of AB.
So, AM = MB and AM = MB.

M is the midpoint of AB.
So, AM = MB and AM = MB.

Find segment lengths

SKATEBOARD In the skateboard design, VW bisects XY at
point T, and XT = 39.9 cm. Find XY.

Solution
Point T'is the midpoint of XY. So, XT = TY = 39.9 cm.
XY=XT+TY Segment Addition Postulate

=39.9 + 39.9  Substitute.
=79.8 cm Add.

1.3 Use Midpoint and Distance Formulas

PLAN AnD
PREPARE

Warm-Up Exercises
Also available online

1. Find a point between A(—3, 5)
and B(7,5). Sample:(2,5)
2. Find the average of —11 and 5. —3

3. Solve # =53

4.Find /30 to the nearest
hundredth. 5.48

5.Find V5 + V20 to the nearest
hundredth. 6.71

Notetaking Guide
Available online

Promotes interactive learning and
notetaking skills.

Pacing

Basic: 2 days

Average: 2 days

Advanced: 2 days

Block: 1 block

- See Teaching Guide/Lesson Plan.

FOCUS AnD
MOTIVATE

Essential Question
Big Idea 2

How do you find the distance and
the midpoint between two points in
the coordinate plane? Tell students
they will learn how to answer this
question by using the distance and
midpoint formulas.

15



Motivating the Lesson

Sue is late for her piano class so
she runs diagonally across a rect-
angular park instead of around it.
Tell students that in this lesson
they will learn how to find the
distance Sue runs and how much
shorter the diagonal route is than
a route along the outer rim.

© TEACH

Activity Note

The purpose of this paper folding
activity is to have the students
locate the midpoint of a segment.
They will see that the midpointis on
the fold of the paper. Ask students
to measure the distances from the
midpoint to each endpoint. Ask
what s true of these distances.
They are equal.

Extra Example 1
The figure shows a gate with diag-

onal braces. M0 bisects NP at Q. If
PQ = 22.6in., find PN. 45.2in.

M N
Q
P (0]
Key Question to Ask for
Example 1

» How is XT related to XY? Itis half
of XY.

Extra Example 2

Point Sis the midpoint of RT. Find
ST. 23

5x—2 3x+8
R S T
Key Question to Ask for
Example 2

- How do you know that VM = MW/?
Mis a midpoint.

16

Use algebra with segment lengths

: REVIEW ALGEBRA

For help with solving
: equations, see SR7.

@ # ALGEBRA Point Mis th_e midpoint =1 x+3
of VW. Find the length of VM. v ' I} ' W
Solution
STEPT7 Write and solve an equation. Use the fact that VM = MW.
VM = MW Write equation.
4x—-1=3x+3 Substitute.
x—1=3 Subtract 3x from each side.
x=4 Add 1 to each side.

STEP2 Evaluate the expression for VM when x = 4.
VM=4x—-1=4(4) —1=15
» So, the length of VM s 15.

CHECK Because VM = MW, the length of MW should be 15. If you evaluate
the expression for MW, you should find that MW = 15.

MW=3x+3=3@4 +3=15V

/ GUIDED PRACTICE  for Examples 1 and 2

: READ DIRECTIONS

: Always read direction
: lines carefully. Notice
: that this direction line
i has two parts.

16 Chapter 1

In Exercises 1 and 2, identify the segment bisector of PQ. Then find PQ.

1. 12 2. 1
8
73 } ° 5x—1 / 1 —|2x

l
M ' Q . ; ,
P M a
N

. 145
line Z; 117

MN; 34

COORDINATE PLANE You can use the coordinates of the endpoints of a
segment to find the coordinates of the midpoint.

j- KEY CONCEPT For Your Notehook

The Midpoint Formula

The coordinates of the midpoint of a y
segment are the averages of the ¥
x-coordinates and of the y-coordinates
of the endpoints.

B(xy, y5)

+
Lotk 7 te vk o ont Vz)
2 2

If A(x,, y,) and B(x,, y,) are points in a
coordinate plane, then the midpoint M " Alx,, ;)
of AB has coordinates |
] X, tx, ¥+, X # X, x

2’ 2

A A A
T T T T T T Ty
R R R EE R EEEE

Essentials of Geometry



m Use the Midpoint Formula

a. FIND MIDPOINT The endpoints of RSare R(1, —3) and S(4, 2). Find

the coordinates of the midpoint M.

b. FIND ENDPOINT The midpoint of JKis M(2, 1). One endpoint is

J(1, 4). Find the coordinates of endpoint K.

» The coordinates of endpoint K are (3, —2).

Extra Example 3

a.The endpoints of GH are G(7, —2)
and H(—5, —6). Find the coordi-
nates of the midpoint P. (1, —4)

Solution ] ] b.The midpoint of ABis M(5, 8).
a. FIND MIDPOINT Use the Midpoint Formula. St4,2) One endpointis A(2, —3). Find
L4 340 . L the coordinates of endpoint B.
Mgt =)= M5 ) Y (8.19)
» The coordinates of the midpoint M ' Key Question to Ask for
are(%’ ’%) R(1,—3) Examples_ _
] *Inparta, vyhlch po_lnt was used
for (x,, y;) in the midpoint for-
b. FIND ENDPOINT Let (x, y) be the coordinates y | mula? Could you have used the
of endpoint K. Use the Midpoint Formula. Ji 4 other point? R(1, —3); yes,
STEPT Find x. STEP2 Find y. S(4,2) would work just as well.
: CLEAR FRACTIONS . 1+x_, ity \ M) Mathematical Reasoning
mzlgzgaf;;h;;d&:f 2 2 : In Example 3b, have students note
denominator to clear I+x=4 4ty=2 \ that as you go from J(1, 4) to
: the fraction. x=3 y=-2 Kix y) M(2, 1), the x-coordinate increases
|| by 1 and the y-coordinate

decreases by 3. If you follow this
pattern to get from Mto K, you

againgetx=3and y= —2.
t/ GUIDED PRACTICE  for Example 3

3. The endpoints of AB are A(1, 2) and B(7, 8). Find the coordinates of the
midpoint M. (4,5)

4. The midpoint of VIWis M(~1, —2). One endpoint is W(4, 4). Find the
coordinates of endpoint V. (—6, —8)

DISTANCE FORMULA The Distance Formula is a formula for computing the
distance between two points in a coordinate plane.

KEY CONCEPT For Your Notebook
- The Distance Formula y
Blx,, y,)
READ DIAGRAMS - If A(x,, y,) and B(x,, y,) are points in
i The red mark at one - a coordinate plane, then the distance v, = nl

i corner of the triangle
: shown indicates a
: right triangle.

between A and Bis

AB =1\ (x, — x)? + (o, — y)*.

Alx, yy)

1%, — x 1 Cbo 1)

X

1.3 Use Midpoint and Distance Formulas 17

Differentiated Instruction

Inclusion The subscripts sometimes cause students to
make errors in substitution with the Midpoint Formula and the
Distance Formula. Remind students that the x-coordinate in the
midpoint formula is the average of the two x-values, and the
y-coordinate of the midpoint formula is the average of the two
y-values. Similarly, the square of the distance in the distance
formula is just the square of the difference in the x-values plus
the square of the difference in the y-values.

See also the Differentiated Instruction Resources for more

strategies. 17




Extra Example 4

What is the approximate length of
PQ with endpoints P(2, 5) and
0(—4,8)? B

@ 3.61 6.71

®© 9.0 ® 13.15
Key Question to Ask for
Example 4

* To use the Pythagorean Theorem
instead of the distance formula,
where would the right angle be
located? (2, —1) or (4, 3)

Reading Strategy

The symbol = is introduced in
Example 4. Ask students to differ-
entiate among the symbols =, =,
and =.

Closing the Lesson

Have students summarize the major

points of the lesson and answer the

Essential Question: how do you

find the distance and the midpoint

between two points in the

coordinate plane?

¢ The midpoint of a segment is the
point that divides the segment
into two congruent parts.

¢ The length of a segment in the
coordinate plane is the distance
between its endpoints.

To find the distance between

the points (x,, y,) and (x,, y,),

use the distance formula,

d=1/(x, — x,)? + (y, — y,)2. To find

the midpoint, use the midpoint

X+x 5+ yz)

formula,( 7 3

18

The Distance Formula is based on the Pythagorean Theorem, which you will
see again when you work with right triangles.

Distance Formula Pythagorean Theorem

(ABY = (x, — x,)* + (y, — ¥ A =a*+b?

y
Blxy, )

A . Ab
Alx, 1) Clxy, ;)
T g = x| 2 Vi a
v x

* Standardized Test Practice

: ELIMINATE CHOICES What is the approximate length of RS with endpoints R(2, 3)

: Drawing a diagram and S@4, —1)?

¢ can help you eliminate

: choicef@’ou can see A 1.4 units 4.0 units © 4.5 units (D) 6 units

that choice A is not

i large enough to be RS. A
Solution

Use the Distance Formula. You may find it helpful y [

to draw a diagram. R(2,3)

RS = \/ (X, = x)*+ (y, — )° Distance Formula

=V 1@-21%+((-1) - 3% Ssubstitute.

=V (2)? + (—4)? Subtract. s(4, —1)
=V4+16 Evaluate powers.
=20 Add.
: READ SYMBOLS .
................................... » ~ 447 Use a calculator to approximate

The symbol ~ means “is

: approximately equal to.” the square root.

» The correct answer is C. @® © @

\/ GUIDED PRACTICE  for Example 4

5. No. Sample answer: 5. In Example 4, does it matter which ordered pair you choose to substitute
When squaring the for (x;, y,) and which ordered pair you choose to substitute for (x,, y,)?
differences in the Explain.
coordinates, you get the _
same answer as long 6. Whatis the approximate length of AB, with endpoints A(—3, 2) and
as you choose the x and B(1,-4)? B

lues f h . . . .
I;;:::l:es rom the same @A 6.1 units 7.2 units (© 8.5 units (D> 10.0 units

18 Chapter 1 Essentials of Geometry



1.3 EXERCISES

HOMEWORK ;

KEY O = See WORKED-OUT SOLUTIONS

Exs. 15, 35, and 49

% = STANDARDIZED TEST PRACTICE
Exs. 2,23, 34,41,42,and 53

_SKILL PRACTICE

(A]

: EXAMPLE 1

 for Exs. 3-10

: EXAMPLE 2

 for Exs. 11-16

: EXAMPLE 3

: for Exs. 17-30

1. VOCABULARY Copy and complete: To find the length of AB, with
endpoints A(=7, 5) and B4, —6), you can use the _? . Distance Formula

2. % WRITING Explain what it means to bisect a segment. Why is it
impossible to bisect a line? Divide a segment into two congruent segments;
a line has infinite length.
FINDING LENGTHS Line / bisects the segment. Find the indicated length.
3. Find RTif RS = 5§ in.

2 10%in.

4. Find UWif VIV = % in. 5. Find EGif EF = 13 cm.
/ﬂ 1% in. £ 26cm
o f f ° f f °
U / v w
6. Find BCif AC = 19 cm. 7. Find QRif PR = 9% in. 8. Find LM if LN = 137 mm.
H\ 9.5¢cm /uzin_ £ 685mm
' ' —t —e —i —
P / a R L M N

9. SEGMENT BISECTOR Line RS bisects PQ at point R. Find RQif PQ = 4% inches. 2% in.

m g
-
@

10. SEGMENT BISECTOR Point Tbisects UV, Find UVif UT = 2% inches. 5% in.

€3) ALGEBRA In each diagram, M is the midpoint of the segment. Find the
indicated length.

11. Find AM. 10 12. Find EM. 42 13. Find JM. 1
x-||-5 le 7|x 8x|—6 6x|+7 4x|+5
,Z\ T I\'/I T E E T I\.ﬂ T E; :] T - T Z
14. Find PR. 98 @ Find SU. 70 16. Find XZ. 146
6X|—11 10x|—51 x+15 4x — 45 2X-||-35 5X|—22
- S w0 x w2

FINDING MIDPOINTS Find the coordinates of the midpoint of the segment
with the given endpoints.

17. CB3,5) and D(7,5) (5,5 18. E(©, 4) and F(4, 3) (2,3%) 19. G(—4, 4) and H(6,4) (1,4)
20. J(-7,-5)and K(-3,7) 2L P(-8, ~7)and Q(I1,5)  22. S(-3,3) and T(~8,6)

(=5,1) 1,, —1 —51 41
23. % WRITING Develop a formula for finding thezmidpoint of a segment 2 2)
with endpoints A(0, 0) and B(m, n). Explain your thinking.
(%’ g) when x, and y, are replaced by zero in the Midpoint Formula and x, and y,
are replaced by mand n the resultis (% %’)
1.3 Use Midpoint and Distance Formulas 19

PRACTICE
AND APPLY

Assignment Guide
Answers for all exercises
available online

Basic:

Day 1: SRH p. SR2 Exs. 13-20
Exs. 1-16, 48

Day 2:

Exs. 17-27,31-37, 41,42, 49-52
Average:

Day 1:

Exs.1-6,9, 10, 12-15, 35-40, 48
Day 2:

Exs. 19-24, 28-34, 41-46, 49-53
Advanced:

Day 1:

Exs. 1,5-10, 14-16, 35—40, 47%, 48
Day 2:

Exs.20-23, 27-34, 41-46, 49-55*
Block:

Exs.1-6,9, 10, 12-15, 19-24,
28-46, 48-53

Differentiated Instruction

See Differentiated Instruction
Resources for suggestions on
addressing the needs of a diverse
classroom.

Homework Check

For a quick check of student under-
standing of key concepts, go over
the following exercises:

Basic: 4,12, 18, 31,48
Average: 6, 14, 28, 32, 48
Advanced: 8, 16, 30, 33, 48

Extra Practice
- Student Edition

- Chapter Resource Book:
Practice levels A, B, C

Practice Worksheet

An easily-readable reduced

practice page can be found
at the beginning of this
chapter.
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Study Strategy

Exercises 25-30 Point outthatin
each exercise, the letter Mis used
for the midpoint of the segment.
Discuss how students can check
their answers by using the midpoint
formula with the coordinates of the
point they find and the coordinates
of the given endpoint to verify that
they get the given coordinates of M.

Avoiding Common Errors

Exercises 31-33 To minimize sub-
stitution errors, suggest that stu-
dents write the distance formula in
full before they make any substitu-
tions. Then have them write (x;, y1)
and (er y2) below the specific pairs
of numbers that they plan to use for
the substitutions.

Graphing Calculator

Exercise 41 Suggestthat students
do paper and pencil calculations to
find that LF = V/26 and JR = V5.
They can then use the calculator to
find the approximate value of

V26 — V5.

20

24. 8 should be
added to 2 and 3
should be added
to —1;

24. ERROR ANALYSIS Describe the error made in
finding the coordinates of the midpoint of a
segment with endpoints S(8, 3) and T(2, —1).

8—23- (1) _
2e2 0 =e ><

8+23+ (—1)>
( 2 ' 2 )| FINDINGENDPOINTS Use the given endpoint R and midpoint M of RS to find
(5.1). the coordinates of the other endpoint S.
25. R(3, 0), M(0,5) (—3,10) 26. R(5,1), M(1,4) (-3,7) 27. R(6, —2), M(5,3) (4,8)
28. R(—7,11), M2, 1) (11,-9) 29. R4, —6), M(-7, 8) 30. R(—4, —6), M3, —4)
(—18,22) (10, —2)
: EXAMPLE 4 | DISTANCE FORMULA Find the length of the segment. Round to the nearest
: for Exs. 31-34 | tenth of a unit.
31. y 32. ‘ ‘ ‘ y 33. ‘ ‘ y
4.5 54 [ 035 51 [s(-1,2)
0(5, 4) ~ )
~
R(2,3
| TPa.2) :
T(3, -2)
i g T B
34. % MULTIPLE CHOICE The endpoints of MN are M(—3, —9) and N4, 8).
What is the approximate length of MN? D
@A 1.4 units 7.2 units (© 13 units D@ 18.4 units
NUMBER LINE Find the length of the segment. Then find the coordinate of
the midpoint of the segment.
(85) ~HHHHHHH> 6. b 37, <
-4 -2 0 2 4 -8-6-4-2 0 2 4 -20—10 0 10 20 3
7 8 -2 40;5
38, <——p—tp— 39.“"*“"""""""‘4—"’40:#::::#::
1—53.0_12—120 -0 0 ;9_31—6 -3 0 3 5 6 o4 2 0
i 2 i 2 5 —42

42. Sample
answer: Use

the Distance
Formula to

find PM, then
multiply PM by 2
to find PQ(PM =
5, PQ = 10).

43.AB =3V5,
CD = 2V10;
not congruent
44, EF; 5,
GH=Va;
not congruent
45. JK = 8V2,
LM = V130;

41. * MULTIPLE CHOICE The endpoints of LFare L(-2, 2) and F(3, 1).
The endpoints of JRare J(1, —1) and R(2, —3). What is the approximate
difference in the lengths of the two segments? B

@ 2.24 2.86 @®© 5.10 @ 7.96

42. % SHORT RESPONSE One endpoint of PQis P(—2, 4). The midpoint of PQ
is M(1, 0). Explain how to find PQ.

COMPARING LENGTHS The endpoints of two segments are given. Find each
segment length. Tell whether the segments are congruent.

43. AB: A(0, 2), B(-3, 8) 44. EF E(1, %), F(5, 1)
CD: C(—2, 2), D(0, —4) GH: G(-3, 1), H(1, 6)

45. JK J(-4,0), K(4, 8)
LM: L(—4, 2), M3, ~7)

46. € ALGEBRA Points S, T, and Plie on a number line. Their coordinates
are 0, 1, and x, respectively. Given SP = PT, what is the value of x? %

notcongruent [G] 47, CHALLENGE M is the midpoint of JK, JM = £, and JK = %x — 6. Find MK. 1%

20

% = STANDARDIZED

(O = See WORKED-OUT SOLUTIONS
TEST PRACTICE

in Student Resources



(), John Greim/Photolibrary.com; (c), Bill Gurtsinger/National Geographic Image Collection

_ PROBLEM SOLVING

: EXAMPLE 1 @ 48. WINDMILL In the photograph of a windmill, ST

: for Ex. 48 bisects QR at point M. The length of QM is
18% feet. Find QR and MR. OR = 37ft, MR = 1s%n
DISTANCES A house and a school are 5.7 kilometers apart on the same
straight road. The library is on the same road, halfway between the house
and the school. Draw a sketch to represent this situation. Mark the locations
of the house, school, and library. How far is the library from the house?
See margin for art; 2.85 km
ARCHAEOLOGY The points on the diagram show the positions of objects at
an underwater archaeological site. Use the diagram for Exercises 50 and 51.
£
]
=
]
2
a
50. Find the distance between each pair of objects. Round A
to the nearest tenth of a meter if necessary. 0
a. AandB 3.2m b. Band C 45m c. Cand D 3.6m 0 2 4 6
d. Aand D 5m e. Band D 2.2m f. Aand C 51m Distance (m)
51. objects 51. Which two objects are closest to each other? Which two are farthest apart?
Band D; -
objects Aand C (fnimated Geometry  at my.hrw.com
A
52. WATER POLO The diagram ¥
shows the positions of three
players during part of a water 0 C(24, 14}
polo match. Player A throws (] |y
the ball to Player B, who Eq 25
then throws it to Player C. § I
How far did Player A throw £
the ball? How far did Player B & * g oh1e Tl
throw the ball? How far would -
Playfer Ahave thrown .the 4 YA 4]
ball if he had thrown it "~y
directly to Player C? Round all |
answers to the nearest tenth of 0 -
ameter. 10.4m;9.2m;18.9m 4 8 3 16 0 A 28 x
Distance (m)
1.3 Use Midpoint and Distance Formulas 21

@ Internet Reference

Exercise 50 Additional information
about underwater archaeology
studies in the United States can be
found at www.cr.nps.gov/seac/
underh2o0.htm

Mathematical Reasoning

Exercise 50 Have students write
down the coordinates of each point
from the graph before they begin

to calculate distances. This will
prevent them from having to recal-
culate the coordinates each time.

(Animated Geometry

my.hrw.com

An Animated Geometry activity is
available online for Exercise 51.
This activity is also part of Power
Presentations.

49. Hoyse leiary Scflool

f 5.7 km {

21



ASSESS anD
RETEACH

Daily Homework Quiz
Also available online

1. AB bisects CD at E. If CE = 2% in.,

find CD. 47 in.
2.Point Mis the midpoint of XY.
Find XM. 17
2x+7 8x — 23
X M Y

3. Point Mis the midpoint of PQ
with endpoints P(2, —6) and
Q(—8, 0). Find the coordinates
of M. (=3, =3)

4. The midpoint of GHis M(4, —1).
One endpointis G(5, 3). Find the
coordinates of H. (3, —5)

5. To find the distance between
the swing and the sandbox in his
backyard, Darren made a graph
and found the coordinates of the
swing to be (7, 2) and the coordi-
nates of the sandbox to be
(=3, 8). Find the distance between
the swing and the sandbox to the
nearest tenth of a unit. 11.7

)@ Online Quiz

Available at my.hrw.com

Diagnosis/Remediation

* Practice A, B, Cin Chapter
Resource Book

« Study Guide in Chapter Resource
Book

* Practice Workbook
» @HomeTutor

Challenge

Additional challenge is available
in the Chapter Resource Book.

An easily-readable reduced 22
copy of the quiz from the

Assessment Book can be .
found at the beginning of this Quiz.
chapter. 1.

53. % EXTENDED RESPONSE As shown, a path goes around a triangular park.

a. Find the distance around the park to the y
nearest yard. 191yd 60
. :E P
b. A new path and a bridge are constructed from f 10
point Q to the midpoint M of PR. Find QM 2
to the nearest yard. 40yd g 20
c. Aman jogs from Pto Qto Mto Rto Qand a R

back to P at an average speed of 150 yards 0
per minute. About how many minutes does
it take? Explain. About 1.5 min; find the total distance,
about 230 yards, and divide by 150 yards per minute.
[C] 54. CHALLENGE ABbisects CD at point M, CD bisects AB at point M,
and AB = 4 « CM. Describe the relationship between AM and CD.
They are equal lengths.

1. Sketch two lines that intersect the same plane at two different points.
The lines intersect each other at a point not in the plane. See margin.

0 20 40 60 80 X
Distance (yd)

In the diagram of collinear points, AE = 26, AD = 15,

and AB = BC = CD. Find the indicated length. A. B. .C D. E.
2. DEN 3. AB S 4. AC 10
5. BD 10 6. CE 16 7. BE 21

8. The endpoint_sofﬁare R(-2, —1) and S(2, 3). Find the coordinates of the
midpoint of RS. Then find the distance between Rand S. (0, 1); about 5.7

see EXTRA PRACTICE in student Resources 2@ ONLINE QUIZ at my.hrw.com
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MIXED REVIEW of Problem Solving

1. MULTI-STEP PROBLEM The diagram shows

. . «> Rogd
existing roads (BD and DE) and a new road
(CE) under construction.

Distance (mi)

0 2 4 6 8 10 EFRR1 208

Distance (mi)

a. If you drive from point B to point E on
existing roads, how far do you travel? 13 mi

b. If you use the new road as you drive from
Bto E, about how far do you travel? Round
to the nearest tenth of a mile if necessary.

11 mi
c. About how much shorter is the trip from
Bto Eif you use the new road? 2mi

. GRIDDED ANSWER Point M is the midpoint
of PQ.1f PM = 23x + 5 and MQ = 25x — 4,
find the length of PQ. 217

. GRIDDED ANSWER You are hiking on a trail
that lies along a straight railroad track. The
total length of the trail is 5.4 kilometers.
You have been hiking for 45 minutes at an
average speed of 2.4 kilometers per hour.
How much farther (in kilometers) do you
need to hike to reach the end of the trﬁa'il?

m
. SHORT RESPONSE The diagram below shows
the frame for a wall. FH represents a vertical
board, and E_Grepresents a brace. If
FG = 143 cm, does the brace bisect FH?
If not, how long should FGbe so that the

brace does bisect FH? Explain. No;1.4m;
half of 2.8 meters is 1.4 meters. EF

G |28m

5. SHORT RESPONSE Point Eis the midpoint of

AB and the midpoint of CD. The endpoints of
ABare A(—4, 5) and B(6, —5). The coordinates
of point Care (2, 8). Find the coordinates of

point D. Explain how you got your answer.
See margin.

. OPEN-ENDED The distance around a figure

is its perimeter. Choose four points in a
coordinate plane that can be connected to
form a rectangle with a perimeter of

16 units. Then choose four other points
and draw a different rectangle that has

a perimeter of 16 units. Show how you
determined that each rectangle has a
perimeter of 16 units. See margin.

. SHORT RESPONSE Use the diagram of a box.

What are all the names that can be used to
describe the plane that contains points B, F,
and C? Name the intersection of planes ABC
and BFE. Explain. See margin.

E F

. EXTENDED RESPONSE ]Jill is a salesperson

who needs to visit towns A, B, and C. On the
map below, AB = 18.7 km and BC = 2AB.
Assume Jill travels along the road shown.

Town

2 Town

B Town
c

a. Find the distance Jill travels if she starts
at Town A, visits Towns Band C, and then
returns to Town A. 112.2 km

b. About how much time does Jill spend
driving if her average driving speed is
70 kilometers per hour? about1.6h

c. Jill needs to spend 2.5 hours in each town.
Can she visit all three towns and return to

Town Ain an 8 hour workday ? Explain.
No; Sample answer: 3(2.5) + 1.6 > 8

Mixed Review of Problem Solving 23

5. (0, —8); use the coordinates of
points A and B and the midpoint
formula to find the coordinates of
point E, then use the coordinates
of points Cand E and the midpoint
formula to find the coordinates of
point D.

6. Check students’ work. Sample
answer: For each rectangle, find
the length of each of the four sides
and add them.

1. Plane BFC, plane BFG, plane FGC,

plane GCB; A(_)B; AB is the edge of
the box where plane ABC inter-
sects plane BFE.

23



PLAN AnD
PREPARE

Warm-Up Exercises
Also available online

Solve each equation.
1.5x+6 +2x— 14 =90 14
2.4x — 30 + x+ 25 = 180 37

3.%‘+2=x—5 10.5

Notetaking Guide
Available online

Promotes interactive learning and
notetaking skills.

Pacing

Basic: 2 days

Average: 2 days

Advanced: 2 days

Block: 1 block

- See Teaching Guide/Lesson Plan.

FOCUS AnD
MOTIVATE

Essential Question

Big Idea 1

How do you identify whether an
angle is acute, right, obtuse, or
straight? Tell students they will
learn how to answer this question
by learning the definitions of these
types of angles and how to find
angle measures.

24

1

Measure and

* ¥ Classify Angles

You named and measured line segments.

You will name, measure, and classify angles.

So you can identify congruent angles, as in Example 4.
Key Vocabulary An angle consists of two different rays with the same

« angle
acute, right,
obtuse, straight
« sides, vertex of
an angle
* measure of
an angle
« congruent angles
« angle bisector

endpoint. The rays are the sides of the angle. The

endpoint is the vertex of the angle.

The angle with sides AB and AC can be named
ZBAC, £ CAB, or ZA. Point A is the vertex of the

angle.

@2V IR Name angles

Name the three angles in the diagram.

LWXY, or LYXW
LYXZ, or LZXY
LWXZ, or LZXW

You should not name any of these angles £ X because all three angles

have X as their vertex.

MEASURING ANGLES A protractor can be used to approximate the measure
of an angle. An angle is measured in units called degrees (°). For instance, the
measure of Z WXZ in Example 1 above is 32°. You can write this statement in

two ways.

Words The measure of £ WXZ is 32°,

Symbols m/ WXZ = 32°

POSTULATE

- POSTULATE 3 Protractor Postulate

For Your Notehook

© «—> «—>
- Consider OB and a point A on one side of OB.

* The rays of the form OA can be matched
. one to one with the real numbers

- from 0 to 180.

The measure of ZAOB is equal
to the absolute value of the
> difference between the real

- — —>
> numbers for OA and OB.

24 Chapter 1 Essentials of Geometry
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: READ DIAGRAMS

i Ared square inside an
: angle indicates that the
: angle is a right angle.

CLASSIFYING ANGLES Angles can be classified as acute, right, obtuse, and
straight, as shown below.

i S N

Acute angle
0°<m«£A<90°

Right angle
mZA =90°

Obtuse angle
90°<m£A<180°

Straight angle
mZA = 180°

m Measure and classify angles

Use the diagram to find the measure of the indicated
angle. Then classify the angle.

a. ZKHJ b. ZGHK c¢. ZGH]

“\\\\\\\\\\H\IIII lllI]I||( HI(/IIII
\\\\\\\\“% 80 J 100, /gu

Solution

A protractor has an inner and an outer
scale. When you measure an angle,

i,
4

1111y

check to see which scale to use. G H J

a. 17]) is lined up with the 0° on the inner scale of the protractor. HE passes
through 55° on the inner scale. So, m£ KHJ = 55°. It is an acute angle.

b. HG is lined up with the 0° on the outer scale, and HK passes through 125°
on the outer scale. So, mZ GHK = 125° It is an obtuse angle.

c. mZGHJ = 180°. It is a straight angle.
d. mZGHL = 90°. It is a right angle.

(AnimatedGeometry  at my.hrw.com

\/ GUIDED PRACTICE ~ for Examples 1 and 2

: READ DIAGRAMS

: A point is in the interior
i ofan angle if it is

i between points that

: lie on each side of the
i angle.

interior

1. Name all the angles in the diagram at the right.

Which angle is a right angle? P R
Z PQR, £ PQS, 2 RAS; £ PQS
2. Draw a pair of opposite rays. What type of angle

do the rays form? See margin for art; straight angle. Q

For Your Notebhook

j- POSTULATE

TTT337137737317377771

PoOSTULATE 4 Angle Addition Postulate

Words If Pis in the interior of £ RST, then
the measure of ZRST is equal to the sum of
the measures of £ RSP and £ PST.

Symbols If Pis in the interior of £ RST, then
m./ RST = m/ RSP + m./ PST.

R
mZRST
S m~RSP
\@; P
T

1.4 Measure and Classify Angles 25

Differentiated Instruction

strategies.

Inclusion Students may have difficulty remembering which
angles are acute and which are obtuse. Have students remember
that “acute” means “sharp,” and relate this to the fact that the
sides of an acute angle form a sharp point.

See also the Differentiated Instruction Resources for more

Motivating the Lesson

A piece of glass must be cut to fit the
top of a table that has four sides of
different lengths. Tell students that
in this lesson they will learn how to
use angle measures to ensure that
the glass will fit perfectly.

€ TEACH

Extra Example 1

Name the three angles in the
diagram. Sample answer: © MNO,
« ONP, ~ MNP

M
0o

N P

Extra Example 2

Use the diagram to find the measure
of each angle and classify the angle.

a. £ DEC 90°, right

b. £ DEA 180°, straight
¢.Z CEB 20°, acute

d. £ DEB 110°, obtuse

(Animated Geometry

my.hrw.com

An Animated Geometry activity is
available online for Example 2. This
activity is also part of Power
Presentations.

2. R P Q

25



Study Strategy

Have students make up a phrase
for remembering AROS, which lists
acute, right, obtuse, and straight
angles in order of size. One possi-
bility is “All Rain Or Snow.”

Extra Example 3

If mzXYZ=172°, find mz£ XYW and
m« ZYW. 51°,21°

Key Question to Ask for
Example 3

* How can you check that the
answer of 56° and 89° is correct?
See if the angle measures add up
to 145°.

Teaching Strategy

Tell students that we use the =
symbol to state that a pair of geo-
metric figures have the same size
and shape. It makes no sense to

write 50° = 50° org = 3 since

measures and numbers are not
geometric figures.

26

Find angle measures

€3 ALGEBRA Given that m./ LKN = 145°, find
m/ LKM and m /£ MKN.

Solution
STEP7 Write and solve an equation to find the value of x.
mZLKN = mZLKM + m/Z MKN

145° = (2x + 10)° + (4x — 3)°

Angle Addition Postulate

Substitute angle measures.

145=6x+7 Combine like terms.
138 = 6x Subtract 7 from each side.
23=x Divide each side by 6.

STEP2 Evaluate the given expressions when x = 23.
mZLKM = (2x + 10)° = (2 » 23 + 10)° = 56°
mZMKN = (4x — 3)° = (4 - 23 — 3)° = 89°

» So, m£LKM = 56° and m£ MKN = 89°.

/ GUIDED PRACTICE  for Example 3

Find the indicated angle measures.

3. Given that ZKLM is a straight angle,
find m«£ KLN and m £ NLM. 125°,55°

4. Given that ZEFG is a right angle,
find m« EFH and m £ HFG. 60°,30°

N (2x + 2)°

(10x — 5)°/ (4x + 3)°
K L 17 F G

CONGRUENT ANGLES Two angles are congruent angles if they have the same
measure. In the diagram below, you can say that “the measure of angle A is
equal to the measure of angle B,” or you can say “angle A is congruent to
angle B.”

: READ DIAGRAMS

: Matching arcs are used

! to show that angles are AL:

Angle measures are equal. Angles are congruent.

: congruent. If more than mZA=msB LA=/B

i one pair of angles are PN V'S

: congruent, double arcs

! are used, as in “is equal to” “is congruent to”

* Example 4. B

26 Chapter 1 Essentials of Geometry

Differentiated Instruction

Advanced Students have learned what it means for segments
to be congruent and for angles to be congruent. Ask students to
conjecture what it would mean for two triangles to be congruent,
and then for two rectangles. Have students extend their conjec-
tures to include any kind of polygon.

See also the Differentiated Instruction Resources for more
strategies.




Timothy Fadek/Polaris Images

> VIR Identify congruent angles

TRAPEZE The photograph shows some of the angles formed by the
ropes in a trapeze apparatus. Identify the congruent angles. Extra Example 4
If m« DEG = 157°, what is m« GKL? ;
The figure shows angles formed by

the legs of an ironing board.
Identify the congruent angles. If
mZ HGI = 40°, what is m £ GJK?

—_ PN

K 1

Z HGl = £ GJK, 2 GHK = 2 HKJ:

Sy, 40°
Solution Key Question to Ask for
There are two pairs of congruent angles: Examp’e 4

- What s true about the measures

/DEF= /JKLand £ DEG= / GKL.
of congruent angles? They are

Because £ DEG = £ GKL, m£ DEG = m£ GKL. So, m£ GKL = 157°. equal.
Activity Note
‘/ The purpose of this folding activity
GUIDED PRACTICE | for Example 4 is to show students that an angle
Use the diagram shown at the right. Q bisector divides an angle into two
) ' ) congruent angles. Ask students
5. Identify all pairs of congruent angles in p R what the fold represents. the angle
the diagram. £ Tand £ S, ZPand ZR bisector
6. In the diagram, m2 PQR = 130°, m£ QRS = 84°,
and mZ TSR = 121°. Find the other angle measures T s
in the diagram. m. PTS =121°, m«£ OPT = 84°

ACTIVITY FoLD AN ANGLE BISECTOR!

STEPT STEP2 STEP3
O
m/ ABD = m/ DBC =1 m. ABC
—
Use a straightedge to draw and Fold the paper so that BC is on Draw a point D on the fold inside
label an acute angle, ZABC. top of BA. £ABC. Then measure £ABD, ZDBC,

and ZABC. What do you observe?

1.4 Measure and Classify Angles 27
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An angle bisector is a ray that divides an angle into two angles that are

congruent. In the activity on the previous page, BD bisects ZABC. So,
ZABD = £/ DBC and m£ABD = m£DBC.

Extra Examﬂg 5
In the diagram, MN bisects

Z PMQ, and m~2 PMQ = 122°. Find f 15 ¢V 18R Double an angle measure
mZ PMN. 61° . . S
In the diagram at the right, YW bisects X
N 4 ZXYZ,and mZXYW = 18°. Find m £ XYZ. /
1% o
\\‘W\
P M Solution z
Key Question to Ask _fOI' By the Angle Addition Postulate, mZXYZ = mZ XYW + m£ WYZ. Because
——
Example 5 YW bisects £ XYZ, you know that Z XYW = L WYZ.
« |s there another method that So, mZ XYW = mZWYZ, and you can write
could be used to find m£ XYZ? msLXYZ = msLXYW + m£LWYZ = 18° + 18° = 36°.

Yes; by the definition of angle

bisector m £ XYW = %mAXYZ.
Thus m~ XYZ = 2m 2 XYW or \/ GUIDED PRACTICE  for Example 5

mZXYZ=2-18 = 36° 7. Angle MNP is a straight angle, and ]TQ) bisects £ MNP. Draw £ MNP

closing the Lesson and N_>Q Use arcs to mark the congruent angles in your diagram, and

Have students summarize the major give the angle measures of these congruent angles. See margin for art; 90°.

points of the lesson and answer the
Essential Question: How do you
identify whether an angle is acute,

right, obtuse, or straight? 1.4 EXERCISES Homw‘l’(‘l‘iﬁ ==

¢ An angle is formed by two rays i % = STANDARDIZED TEST PRACTICE
that have the same endpoint. B 2 2Rk

¢ Angles are classified as acute, SKILL PRACTICE
right, obtuse, or straight.

¢ An angle bisector divides an [A] 1. VOCABULARY Sketch an example of each of oy,
angle into two congruent angles. the following types of angles: acute, obtuse, 5100 | sbo;b/" o,

Acute angles have measure right, and straight. See margin. Nl

between 0° and 90°, right angles
have measure 90°, obtuse angles
have measures between 90° and

2. % WRITING Explain how to find the measure
of Z PQR, shown at the right. The measure of

o g Z PQRis equal to the absolute value of the difference § ?_’:’52
180°, and straight angles have between the degree measures for QP and QR. [ B T S I
measure 180°. a R

. . : EXAMPLE 1 NAMING ANGLES AND ANGLE PARTS In Exercises 3-5, write three names for
Guided Practice EF N dri et - L
. : for Exs. 3-6 the angle shown. Then name the vertex and sides of the angle.
' Q 3. 4. 5.
T T
. a P
y 8 ¢ —_— —> — —> —_— —>
M N P ZABC, /B, Z/CBA; B, BA, BC  /NQT, £Q, £ TON; @, ON, QT  ~MTP, £ T, ZPTM; T, TM, TP

28 Chapter 1 Essentials of Geometry

Skill Practice
1. Sample: P H
4
E F
B c g %

L M N
straight
28 g




6. NAMING ANGLES Name three different angles in the
diagram at the right. ~ ORT, ~ GRS, ~ SRT §
7

Q R
:EXAMPLE 2 | CLASSIFYING ANGLES Classify the angle with the given measure as acute, PRACTICE
: for Exs. 7-21 obtuse, right, or straight. | AND APPLY
7. m£LW = 180° 8. m£X=30° 9. m£LY=90° 10. m«£Z = 95° . .
straight acute right obtuse Assignment Guide
MEASURING ANGLES Trace the diagram and extend the rays. H Answers for all exercises
Use a protractor to find the measure of the given angle. G available online
Then classify the angle as acute, obtuse, right, or straight. Basic:
° F .
11. ZJFL 90°right  12. £ GFH 60° acute J Day 1:
Exs. 1-21
13. £ GFK 135° obtuse 14. £ GFL 180°; straight k 1t Day 2:
Exs. 22-39, 51-58
15-20. Sample NAMING AND CLASSIFYING Give another name for the angle in the diagram Average:
answers are below. Tell whether the angle appears to be acute, obtuse, right, or straight. Day 1:
given. @ L ACB 16. 2 ABC 5 Exs.1,2,4-6,9-18, 21,44-48
15. £ BCA; right Day 2:
16. ~ CBA: acute| L~ <D 18. ZAEC £ Exs. 22-32, 33-43 odd, 51-62
straight Day 1:
18.  CEA: 21. % MULTIPLE CHOICE Which is a correct Exs.1,2,4-6,8-10, 12-14,18-21,
obtuse name for the obtuse angle in the diagram? B ™ B 44-48
Day 2:
19. £ CDB;acute| & £ACH <ACD Exs. 24, 26-28, 30-32, 34-42 even,
20. £ CEB; acute © 4«£BCD @ «C c D 43,49-63*
Block:
: EXAMPLE 3 | ANGLE ADDITION POSTULATE Find the indicated angle measure. Exs.1,2,4-6,9-18,21-32,
FfOrEXs. 22727 | 99 1y, QST=_2  99° @ m/ADC= 2 65° 24. m/NPM= 2 101° 33-43 odd, 44-48, 51-62
A D [ p M Differentiated Instruction
R T A . . g . .
] 79° See Differentiated Instruction
32°(41 Resources for suggestions on
S N addressing the needs of a diverse
classroom.
€3) ALGEBRA Use the given information to find the indicated angle measure. Homework Check
25. Given m/ WXZ = 80°, find m~ YXZ. 55° 26. Given m. FJH = 168°, find m FJG. 135° For a quick check of student under-

standing of key concepts, go over
the following exercises:

Basic: 3, 12, 22, 28, 53
Average: 4, 18, 24, 30, 54
Advanced: 5, 20, 26, 31, 55

(6x — 15)°

J H

Extra Practice
- Student Edition

- Chapter Resource Book:
Practice levels A, B, C

27. % MULTIPLE CHOICE In the diagram, the measure
of £ XYZis 140°. What is the value of x?

@ 27 ® 33
© 67 ® 73

Practice Worksheet

1.4 Measure and Classify Angles 29 An easily-readable reduced

practice page can be found
at the beginning of this
chapter.

29



Avoiding Common Errors

Exercise 21 Some students may
answer hastily and select choice D.
Point out that one-letter notation
cannot give the correct answer
since all three of the angles have

vertex C.

2. i
M
30°
K L

39. Sample:
A

D
G c
44, y

A
1
=2 B\ c X

45. A B

y
3/

30

: for Ex. 28

28. L AED =
ZADE =
ZABD =

< DAB =
ZBDC=

/ BCD, and
ZEAD=
ZADB =

« DBC; 34°,112°
: EXAMPLE 5

30

28. CONGRUENT ANGLES In the photograph below, m£AED = 34° and
m« EAD = 112°. Identify the congruent angles in the diagram. Then find
m< BDCand m£ADB.

ANGLE BISECTORS Given that WZ bisects £ XWY, find the two angle
measures not given in the diagram.

29. 30.
X 4
52°

31. X w

w Y
mZ XWY = 104°, m£ZWY = 52° m£ XWY = 136°, m£ XWZ = 68° m. XWZ = 35.5°, m£ YWZ = 35.5°
32. ERROR ANALYSIS KM bisects £ JKL and m£ JKM = 30°. Describe and

correct the error made in stating that m~Z JKL = 15°. Draw a sketch to

support your answer. To find m£ JKL, m£ JKM should be doubled, not halved;
m< JKL = 60°; see margin for art.
FINDING ANGLE MEASURES Find the indicated angle measure.

33. @° 38° 34. b° 38°
35. ¢ 142° 36. d° 31° &
142° 7 a° 53°
37. ¢ 53° 38. f° 37° %o =
fO

39. ERROR ANALYSIS A student states that AD can bisect ZAGC. Describe
and correct the student’s error. Draw a sketch to support your answer.
If a ray bisects £ AGC, then its endpoint must be point G; see margin for art.

€3) ALGEBRA In each diagram, BD bisects 2 ABC. Find m. ABC.
40. 156° 41. 80° B

43. % SHORT RESPONSE You are measuring £ PQR with a protractor. When
you line up Q_})? with the 20° mark, @5 lines up with the 80° mark. Then
you move the protractor so that @)? lines up with the 15° mark. What
mark does a)) line up with? Explain. 75° both angle measures are 5° less.

€3 ALGEBRA Plot the points in a coordinate plane and draw £ ABC.
Classify the angle. Then give the coordinates of a point that lies in the
interior of the angle. 44-47. See margin for art.
44. A(3, 3), B(0, 0), C(3, 0)

Acute. Sample answer: (3, 1)
46. A(-5,2), B(-2, —2), C(4, —3)

Obtuse. Sample answer: (0, 0)

45. A(—5,4), B(1, 4), C(-2, —2)
Acute. Sample answer: (—2, 0)

47. A3, -1, B2, 1), C(6, —2)
Obtuse. Sample answer: (2, 0)

O = See WORKED-OUT SOLUTIONS in Student Resources % = STANDARDIZED TEST PRACTICE

Collier Campbell Lifeworks/Corbis



(cr), “Bird in Flight” by Starr Kempf. Colorado Springs, CO. Photo by: Liewellyn Falco; (b), Robert Liewellyn/Corbis

49. 68°. Sample
answer: Since
mZ VSP =17°,
the m« RSP =
34°. Since (c]
m/ RSP = 34°,
mZ RSQ = 68°
which is equal

to m£ TSQ, so
m£ TSQ = 68°.

48. €@) ALGEBRA Let (2x — 12)° represent the measure of an acute angle.

What are the possible values of x? 6 < x<51

49. CHALLENGE SO bisects 2 RST, SP bisects £ RSQ, and SV bisects £ RSP.
The measure of £ VSPis 17°. Find mZ£ TSQ. Explain.

50.

FINDING MEASURES In the diagram,
m/AEB= % + mZ CED, and ZAED
is a straight angle. Find m«£ AEB and

m« CED. . =
30°,60°

>
™
(=]

{ EXAMPLES

55.

Sample answer:
acute: £ ABG,
obtuse: £ ABC,
right: £ DGE,
straight: £ DGF

" PROBLEM SOLVING

52.

51. SCULPTURE In the sculpture shown in the photograph,
suppose the measure of £ LMN is 79° and the measure

of Z PMN is 47°. What is the measure

of ZLLMP? 32°

MAP The map shows the intersection of three roads. Malcom Way intersects
Sydney Street at an angle of 162°. Park Road intersects Sydney Street at an angle

of 87°. Find the angle at which Malco

m Way intersects Park Road. 75°

CONSTRUCTION In Exercises 53-55, use the photograph of a roof truss.
@ In the roof truss, BG bisects ~ ABCand Z DEF,

54.

55.

mZ£ABC = 112°, and ZABC = £ DEF.
measure of the following angles.

a. m£ZDEF 112° b. m£ZABG 56°
c. mZCBG 56° d. mZDEG 56°

In the roof truss, GB bisects £ DGF.
Find m« DGE and mZ£ FGE. 90°, 90°

Name an example of each of the
following types of angles: acute,
obtuse, right, and straight.

Find the

1.4 Measure and Classify Angles

31

Avoiding Common Errors

Exercise 48 Students may write
2x — 12<90 but forget2x — 12> 0.
Remind them that they need both
inequalities to comply with the def-
inition of an acute angle.

Mathematical Reasoning

Exercise 50 Have students use x
to represent mZ CED. Then they
can write an equation to find x.

Reading Strategy

Exercise 53 Tell the students that
reading and understanding a
geometry exercise often requires
reading not only the words but also
a diagram. The diagram for this
exercise contains several seg-
ments that are not used in answer-
ing the exercise. Students may
want to make a separate sketch to
show only the parts of the truss
that are needed for coming up with
the answer.

31



GEOGRAPHY For the given location on the map, estimate the measure of
£ PSL, where Pis on the Prime Meridian (0° longitude), S is the South Pole,
and L is the location of the indicated research station.

56. Macquarie Island 57. Dumont d’Urville 58. McMurdo
ASSESS AND ahout 158° about 140° about 167°
59. Mawson about 62° 60. Syowa about39° 61. Vostok

RETEACH | . ‘ about 107°

Daily Homework Quiz
Also available online

Classify each angle as acute,
obtuse, right, or straight.

1.mZ£A = 90° right
2.m/Z B = 62° acute
3.mZC=119° obtuse

4.1f m« DEG = 84°, find

m/Z FEG. 14°
D 62a. L AFB, ) )
~ BFC, / CFD, 62. % EXTENDED RESPONSE In the flag shown, ZAFEis a straight angle and
F Z DFE; FC bisects £ AFE and £ BFD.
(3x + 10)° jﬂig j g,’_-:g a. Which angles are acute? obtuse? right?
G 62b b. Identify the congruent angles.
E (=8 AFB= /EFD, c. If m£ AFB = 26°, find m~ DFE,
5. If XY bisects ~ ZXW and m~ ZXY ZAFC= LEFC, m<£ BFC, m£ CFD, m£ AFC, m£ AFD,
— 36° find m2Z ZXW. 72° ZBFC= 2~ DFC and m« BFD. Explain. See margin.
@ Online Quiz [C] 63. CHALLENGE Create a set of data that could be represented
A by the circle graph at the right. Explain your reasoning.
] Sample answer: In your pocket you have 4 pennies, 4 nickels,
ARG A LT ] 4 dimes, 6 quarters, 6 dollar bills; nickels, dimes, pennies each
Diagnosis/Remediation represent % and quarters and dollar bills each represent %

« Practice A, B, C in Chapter
Resource Book

- Study Guide in Chapter Resource
Book

* Practice Workbook
» @HomeTutor

Challenge

Additional challenge is available
in the Chapter Resource Book.

62c. m~ DFE = 26°, / DFE= / AFB;
m< BFC = 64°, m/ AFB +

mZ BFC = 90°,26° + m.2 BFC =
90°; ~ AFB; m/ CFD = 64°, ~ CFD =
£ BFC; m£ AFC = 90°, itis a right
angle (£ AFEis a straight

angle bisected by FC )

mZ AFD = 154°, m 2 AFD =

m<AFC + m. CFD; m/£ BFD = 128°,
m< BFD = m.BFC+ m. CFD.

32 see EXTRA PRACTICE in student Resources ) ONLINE QUIZ at my.hrw.com
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Use after Measure and.
Classify Angles

ety CONSTRUCTION

Copy and Bisect Segments and Angles

MATERIALS - compass - straightedge

' LI AL How can you copy and bisect segments and angles?

A construction is a geometric drawing that uses a limited set of tools, usually
a compass and straightedge. You can use a compass and straightedge (a ruler
without marks) to construct a segment that is congruent to a given segment,
and an angle that is congruent to a given angle.

Use the following steps to construct a segment that is congruent to AB.

STEPT STEP2 b STEP 3
r—:e
A B A B

Dl

e
(9]
(o]

Draw a segment Use a
straightedge to draw a segment
longer than AB. Label point C
on the new segment.

Bisect a segment

Use the following steps to construct a bisector of AB and to find the midpoint
M of AB. This construction is justified in the lesson Use Perpendicular
Bisectors, Exercise 27.

STEPT

Measure length Setyour
compass at the length of AB.

Copy length Place the compass
at C. Mark point D on the new
segment. CD = AB.

STEP2 STEP 3

-+

Bisect segment Draw a segment
through the two points of
intersection. This segment
bisects AB at M, the midpoint
of AB.

-
)

Draw an arc Place the compass
at A. Use a compass setting

that is greater than half the
length of AB. Draw an arc.

e

A \/ B
Draw a second arc Keep the
same compass setting. Place
the compass at B. Draw an

arc. It should intersect the
other arc at two points.

1.4 Measure and Classify Angles

PLAN AnD
PREPARE

Explore the Concept

- Students will copy and bisect a
segment and an angle.

« This activity supplements the
study of congruent segments and
angles, and segment and angle
bisectors.

Materials

Each student will need:
- compass

« straightedge

Recommended Time
Work activity: 15 min
Discuss results: 5 min

Grouping

Students should work individually.

é) TEACH

Tips for Success

In Explore 2, point out to students
thatitis important not to change
the compass setting after they
draw the first arc.

In Explore 4, students should note
that the figure for Step 2 used a dif-
ferent compass setting from that
used in Step 1. The same compass
setting for all three arcs will also
work.

Alternative Strategy

Demonstrate these constructions
on the chalkboard or with a figure
on the overhead projector.

Key Discovery

There are infinitely many bisectors
of a segment but the one that is
constructed in this activity is per-
pendicular to the segment. There is
only one hisector of an angle.

33



ASSESS anD
RETEACH

.How many compass settings
would you need to construct a
segment that is three times as
long as a given segment? one

2.\When you construct an angle

bisector, are there any restric-
tions on the radius of the two

small arcs you draw in Step 27

Explain. Yes, the radius should

be noticeably greater than half

the length of CB. Otherwise, you
cannot see clearly where the
arcs intersect. The arcs will not
even intersect if the radius is
less than half of CB.

2.Step 1

) )
[}
| ‘

>

¥

2]
=k
@
©°
w

>

v

()
s
[
©
~
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[ov]

(oy]

Use the following steps to construct an angle that is congruent to £ A. In this
construction, the radius of an arc is the distance from the point where the compass
point rests (the center of the arc) to a point on the arc drawn by the compass. This
construction is justified in the lesson Use Congruent Triangles, Example 4.

STEPT STEP2 STEP3 STEP 4

4 4
A A
B B
F F
D E D E

Draw a segment Draw ares Draw ares Draw a ray
Draw a segment. Draw an arc with Label B, C, and E. Draw Draw DF.
Label a point D on center A. Using the an arc with radius BC ~ ZEDF = £ BAC.
the segment. same radius, draw an and center E. Label

arc with center D. the intersection F.

W24 Y Bisect an angle

Use the following steps to construct an angle bisector of £ A. This construction
is justified in the lesson Use Congruent Triangles, Exercise 32.

STEP T STEP2 STEP 3
i 2 )@\ /c(: \ g
/ﬁq /W(
A B A B A B

Draw an arc Place the compass Oraw ares Place the compass at Draw a ray Label the

at A. Draw an arc that intersects  C. Draw an arc. Then place the  intersection G. Use a straightedge
both sides of the angle. Label the compass point at B. Using the to draw a ray through Aand G.
intersections Cand B. same radius, draw another arc. AC bisects ZA.

LYV AL ITINITIEY Use your observations to complete these exercises

1. Describe how you could use a compass and a straightedge to draw a

segment that is twice as long as a given segment.
Sample answer: Copy the shorter line segment twice end-to-end.
2. Draw an obtuse angle. Copy the angle using a compass and a

straightedge. Then bisect the angle using a compass and straightedge. See margin.

Chapter 1 Essentials of Geometry

Step 2 Step 3 Step 4
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joel zatz/Alamy

1.5

Relationships

You used angle postulates to measure and classify angles.

Describe Angle Pair

@78 You will use special angle relationships to find angle measures.
So you can find measures in a building, as in Ex. 53.
Key Vocabulary Two angles are complementary angles if the sum of their measures is 90°.

« complementary
angles

e supplementary
angles

« adjacent angles
« linear pair
« vertical angles

Each angle is the complement of the other. Two angles are supplementary
angles if the sum of their measures is 180°. Each angle is the supplement of

the other.

Complementary angles and supplementary angles can be adjacent angles
or nonadjacent angles. Adjacent angles are two angles that share a common
vertex and side, but have no common interior points.

Complementary angles

Supplementary angles

LN

Adjacent Nonadjacent

Adjacent Nonadjacent

m Identify complements and supplements

: AVOID ERRORS

i In Example 1, ZDAC and
i ZDAB share a common
: vertex. But they share
common interior points,
: so they are not adjacent
! angles.

v

2. No, they do not share
a common vertex; no,
they have common
interior points.

a pair of adjacent angles.

Solution

In the figure, name a pair of complementary D R
angles, a pair of supplementary angles, and
C 122 58°
327 A S T
B

Because 32° + 58° = 90°, Z BAC and £ RST are complementary angles.

Because 122° + 58° = 180°, £ CAD and £ RST are supplementary angles.

Because £ BAC and £ CAD share a common vertex and side, they are adjacent.

GUIDED PRACTICE  for Example 1

1. In the figure, name a pair of complementary
angles, a pair of supplementary angles, and a
pair of adjacent angles. £ FGKand 2 GKL,

£ HGK and ~ GKL, ~ FGK and £ HGK
2. Are ZKGH and Z LKG adjacent angles? Are

£ FGK and £ FGH adjacent angles? Explain.

1.5 Describe Angle Pair Relationships

PLAN AnD
PREPARE

Warm-Up Exercises

Also available online

1. The sum of two numbers is 90
and one number is 4 times the
other. Write an equation and
solve to find the numbers.
X+ 4x=190; 18,72

2.Find m«£ ABD. What kind of
angle is it? 180°, straight

o C
168&/
A B D
Notetaking Guide

Available online

Promotes interactive learning and
notetaking skills.

Pacing

Basic: 1 day

Average: 1 day

Advanced: 1 day

Block: 0.5 block with next lesson

- See Teaching Guide/Lesson Plan.

FOCUS AnD
MOTIVATE

Essential Question
Big Idea 2

How do you identify complemen-
tary and supplementary angles?
Tell students they will learn how
to answer this question by finding
the sum of the measures of two
given angles.
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Motivating the Lesson

Parts for furniture that you assem-
ble yourself often include parts
that must fit together to form right
angles or straight edges. Tell stu-
dents that in this lesson they will
learn terms that are useful in
understanding how the angles for
such parts are related.

© TEACH

Extra Example 1

In the figure, name a pair of com-
plementary angles, a pair of sup-
plementary angles, and a pair of
adjacent angles.

! M
75° K 105"
G Ho L L
J 15°

Z GHI, 2 JLK; 2 GHI, 2 KLM; £ JLK,
ZKLM

Extra Example 2

a.Given that £1is a complement
of £2and m«£1 = 17°, find
m/2. 13°

b.Given that £3 is a supplement

of Z4 and m«£3 = 119°, find
mZ4. 61°

Extra Example 3

Two roads intersect to form sup-
plementary angles, £ XYW and
ZWYZ. Find m«£ XYW and
mZWYZ. 16° 104°

w

(2x + 14)°\(4x — 20)°
X Y V4

36

: READ DIAGRAMS

: Angles are sometimes
named with numbers.

i An angle measure in a
: diagram has a degree

i symbol. An angle name
: does not.

: READ DIAGRAMS

: In a diagram, you can
: assume that a line that

 looks straight is straight. | with the ground. Find m~ BCE and

i In Example 3, B, C, and m. ECD.
i Dlieon BD. So, £BCD is
. a straight angle.

Solution

Find measures of a complement and a supplement

a. Given that £1 is a complement of £2 and m£1 = 68°, find m£2.

b. Given that £3 is a supplement of Z4 and m£4 = 56°, find m£3.

Solution

a. You can draw a diagram with complementary
adjacent angles to illustrate the relationship. 68°

mz2=90°— ms1 =90° — 68° = 22°
b. You can draw a diagram with supplementary
adjacent angles to illustrate the relationship.

m«£3 = 180° — m£4 = 180° — 56° = 124° 56°4\ 3

Find angle measures

SPORTS When viewed from the side,
the frame of a ball-return net forms
a pair of supplementary angles

STEPT Use the fact that the sum of the measures
of supplementary angles is 180°.

m< BCE + mZ ECD = 180°
(4x + 8)° + (x + 2)° = 180°

Write equation.

Substitute.

5x + 10 = 180 Combine like terms.
5x =170 Subtract 10 from each side.
x =34 Divide each side by 5.

STEP2 Evaluate the original expressions when x = 34.
m«£BCE= (4x+ 8)° = (4 « 34 + 8)° = 144°
mZECD = (x+ 2)° = (34 + 2)° = 36°

» The angle measures are 144° and 36°.

t/ GUIDED PRACTICE | for Examples 2 and 3

3. Given that 1 is a complement of £2 and m«£2 = 8°, find m£1. 82°
4. Given that Z3 is a supplement of £4 and m«3 = 117°, find m£4. 63°

5. ZLMN and £ PQR are complementary angles. Find the measures of the
angles if mZ LMN = (4x — 2)°and mZ£ PQR = (9x + 1)°. 26°,64°

36 Chapter 1 Essentials of Geometry

Differentiated Instruction

Inclusion Students may confuse the definitions of complemen-
tary angles and supplementary angles. One memory device is
to notice that both of the sets {complementary, supplementary}
and {90°, 180°} are in alphabetical order and ascending order,
respectively.

See also the Differentiated Instruction Resources for more
strategies.




ANGLE PAIRS Two adjacent angles are a linear pair if their noncommon sides
are opposite rays. The angles in a linear pair are supplementary angles.

Two angles are vertical angles if their sides

£ 1 and £2 are a linear pair.

Identify angle pairs

: AVOID ERRORS

: In the diagram, one side
i of £1 and one side of

¢ £3 are opposite rays.

: But the angles are not a
linear pair because they
are not adjacent.

Identify all of the linear pairs and all of the

vertical angles in the figure at the right.

Solution

To find vertical angles, look for angles
formed by intersecting lines.

» 21 and £5 are vertical angles.

To find linear pairs, look for adjacent angl
sides are opposite rays.

» /1 and £4 are alinear pair. Z4 and £5

form two pairs of opposite rays.

4
3
>5<

Z3 and £6 are vertical angles.
Z4 and £5 are vertical angles.

<

es whose noncommon

are also a linear pair.

Q2GR Find angle measures in a linear pair

@) ALGEBRA Two angles form a linear pair. The measure of one angle is
5 times the measure of the other. Find the measure of each angle.

: DRAW DIAGRAMS

i You may find it useful

: to draw a diagram

! to represent a word

: problem like the one in
i Example 5.

6. No, no adjacent

angles have their
noncommon sides \/
as opposite rays;

Z1and £4, £2

and £5, Z3 and

£ 6, these pairs of
angles have sides

that form two pairs

of opposite rays.

Solution

Let x° be the measure of one angle. The mi

other angle is 5x°. Then use the fact that the angles of a

linear pair are supplementary to write an
x° + 5x° = 180° Write an equation.
6x = 180

x =30

Combine like terms.

Divide each side by 6.

easure of the

equation.

» The measures of the angles are 30° and 5(30°) = 150°.

GUIDED PRACTICE  for Examples 4 and 5

6. Do any of the numbered angles in the

diagram at the right form a linear pair?

Which angles are vertical angles? Exp.

lain. 5 3

7. The measure of an angle is twice the measure of
its complement. Find the measure of each angle. 60°, 30°

1.5 Describe Angle Pair Relationships
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Extra Example 4

Identify all of the linear pairs and all
of the vertical angles in the figure.

Z2and £3, Z1and £2; Z1and £3

Key Question to Ask for
Example 4

» The noncommon sides of £2 and
«3form an angle. What kind of
angle pair will this angle form
with £47? vertical

Extra Example 5

Two angles form a linear pair. The
measure of one angle is 3 times the
measure of the other angle. Find the
measure of each angle. 45° 135°

Key Question to Ask for

Example 5

» How would your equation change
if one angle was 5° more than the
other? Itwould be x° + (x + 5)°
=180°.

Closing the Lesson

Have students summarize the major

points of the lesson and answer the

Essential Question: How do you

identify complementary and

supplementary angles?

e Complementary angles have a
sum of 90°.

e Supplementary angles have a
sum of 180°.

¢ Adjacent angles share a vertex
but no common interior points,
while a linear pair are adjacent
angles whose noncommon sides
are opposite rays.

e Vertical angles are angles whose
sides form two pairs of opposite
rays.

Add the measures of the angles. If

the sum is 90°, the angles are com-

plementary. If the sum is 180°, the
angles are supplementary.
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For Your Notebook

PRACTICE
AND APPLY

Assignment Guide
Answers for all exercises
available online

Basic:

Day 1:

Exs. 1-7,9-15 odd, 16, 17-27 odd,
28-35, 46-54

Average:

Day 1:

Exs.1,2,4-7,8-28 even, 29,
30-44 even, 46—55

Advanced:

Day 1:

Exs.1,2,5,7, 11,15, 16, 19, 25-30,
33-45%* odd, 48-56*

Block:

Exs. 1,2,4-7,8-28 even, 29,
30—44 even, 4655 (with the next
lesson)

Differentiated Instruction

See Differentiated Instruction
Resources for suggestions on
addressing the needs of a diverse
classroom.

Homework Check

For a quick check of student under-
standing of key concepts, go over
the following exercises:

Basic: 4,9, 17, 23, 46
Average: 6, 12, 18, 24, 50
Advanced: 7, 15, 19, 28, 53
Extra Practice

- Student Edition

- Chapter Resource Book:
Practice levels A, B, C

Practice Worksheet

An easily-readable reduced

practice page can be found
at the beginning of this
chapter.
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A angles whose angle measures add

i~ CONCEPT SUMMARY

- Interpreting a Diagram

- There are some things you can conclude from a diagram,
- and some you cannot. For example, here are some things
. that you can conclude from the diagram at the right:

« All points shown are coplanar. A B €
» Points A, B, and C are collinear, and B is between A and C.
— —> —
« AC, BD, and BE intersect at point B.
» «DBE and ZEBC are adjacent angles, and ZABC is a straight angle.
* Point E lies in the interior of ZDBC.

* In the diagram above, you cannot conclude that AB = BC, D 3
- that #~DBE = /EBC, or that ZABD is a right angle. This
> information must be indicated, as shown at the right.

= See WORKED-OUT SOLUTIONS

] .5 EXERCISES HOMEW?(l;# O Exs. 9, 21, and 47

% = STANDARDIZED TEST PRACTICE
Exs. 2, 16,30, and 53

0:0 = MULTIPLE REPRESENTATIONS
: Ex.55

_SKILL PRACTICE

[A] 1. VOCABULARY Sketch an example of adjacent angles that are
complementary. Are all complementary angles adjacent angles? Explain. See margin.

2. % WRITING Are all linear pairs supplementary angles? Are all
supplementary angles linear pairs? Explain. See margin.

: EXAMPLE1 | IDENTIFYING ANGLES Tell whether the indicated angles are adjacent.
¢ for Exs. 3-7 3. ZABDand 2 DBC 4. ZWXYand £XYZ 5. ZLQMand 2 NQM
adjacent not adjacent adjacent
M
n\_\ A V\_/
A B 3% Y
IDENTIFYING ANGLES Name a pair of complementary angles and a pair of
supplementary angles. 2 GLHand  HLJ, 2 GLJand £ JIK
6. ZRTS and
ZUWV, £ 0TS
and Z UWV

6. v 7. ) J
a 150° _ 3
T \60° g U w
R G L K

38 Chapter 1 Essentials of Geometry

No. Sample answer: Any two 2. Yes; no. Sample answer: To be a
linear pair, the noncommon sides of
two adjacent angles must be opposite
rays, which make a straight angle; sup-
plementary angles need not be linear

pairs because they can be nonadjacent.

up to 90° are complementary, but
c they do not have to have a common
vertex and side.



EXAMPI.E 2

for Exs. 8-16

: EXAMPLE 3

¢ for Exs. 17-19

: EXAMPLE 4

: for Exs. 20-27

: EXAMPLE 5

¢ for Exs. 28-30

COMPLEMENTARY ANGLES /1 and 2 are complementary angles. Given the
measure of £ 1, find m./ 2.

8. ms1 =43° 47° .mll =21° 69° 10. m«£1=289° 1° 11. m«£1 =5° 85°
SUPPLEMENTARY ANGLES /1 and /2 are supplementary angles. Given the

measure of /1, find m£2.

12. m£1=60° 120° 13. m«£1 = 155° 25° 14. mZ1 =130° 50° 15. m£1 = 27° 153°
16. % MULTIPLE CHOICE The arm of a crossing gate moves 37° from vertical.

How many more degrees does the arm have to move so that it is horizontal? B

" . UEE)®
o A TS
D 143° .

€3) ALGEBRA Find m/ DEG and m./ GEF.

17. 135° 45° 18.67° 113°
G

G 19. 54°, 36

(18x — 9/ (4x + 13)° (7x—3)°\ (12x - 7°
D E F D E F H

IDENTIFYING ANGLE PAIRS Use the diagram below. Tell whether the angles
are vertical angles, a linear pair, or neither.

20. £1 a“ii“ﬁ /1 and ~2 linear pair
vertica angies i 1 2
22. /3and £5 23. £2and «3 vertical angles 3
neither . . 4
24, £7,28,and £9 25. £5and ~6 linear pair
neither 5

26. Z6and £7 27. Z5and £9 neither
neither

28. € ALGEBRA Two angles form a linear pair. The measure of one angle is
4 times the measure of the other angle. Find the measure of each angle.

36° and 144°

29. ERROR ANALYSIS Describe and
correct the error made in finding

the value o The angles are N
compﬁamentary so they should be equal p X°

t090°% x + 3x=90° 4x =90, x = 22.5.

x° + 3x° = 180°
4x =180
X =45

30. % MULTIPLE CHOICE The measure of one angle is 24° greater than the
measure of its complement. What are the measures of the angles? c

@ 24°and 66° 24°and 156° (© 33°and57° (D) 78°and 102°

€ ALGEBRA Find the values of xand y.

10, 35 14,20 55,30

33.
2:\(4x —100°
By + 30)°\:+ 5)°

1.5 Describe Angle Pair Relationships

31.
(8x + 26)°
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Teaching Strategy
Exercises 8-15 To help students
remember that measures of com-
plementary angles add up to 90°
and those of supplementary angles
add up to 180°, observe that C
comes before S in the alphabet and
90 is smaller than 180.

Avoiding Common Errors

Exercises 24 Some students may
say that these angles form a linear
pair. Point out that here we have
three angles, not a pair of angles.

Study Strategy

Exercise 30 Check each choice to
see if one angle measure is 24°
greater than the other and whether
the measures add up to 90°. Have
students explain why choices B
and D can be eliminated without
any arithmetic.

39



Mathematical Reasoning

Exercises 34 and 35 Have students
compare the wording in these two
exercises. Have them describe in
their own words how the answer to
one of these exercises implies the
answer to the other.

Exercises 46—48 Ask students to
explain how they arrived at their
answers. Some students may say
that they simply looked at the clocks
to decide. Ask how they would
respond if someone challenged one
of their answers.

.ﬂﬂ) Internet Reference

REASONING Tell whether the statement is always, sometimes, or never true.
Explainyour reasoning. 34-38. See margin.

34. An obtuse angle has a complement.

35. A straight angle has a complement.

36. An angle has a supplement.

37. The complement of an acute angle is an acute angle.

38. The supplement of an acute angle is an obtuse angle.

FINDING ANGLES £ A and Z B are complementary. Find m~/Aand m/ B.

40. mZA = (15x + 3)° 41. mZA= (11x + 24)°
ms£B= (x—4)° m<B= (5x — 13)° mZB= (x + 18)°
71°,19° 78°,12° 68°, 22°

FINDING ANGLES ZAand Z B are supplementary. Find m2Z A and m£ B.

43. m£LA = (2x — 20)° 44. mLA = (6x + 72)°
mZB= (2x + 50)° m«ZB= (3x + 5)° m4ZB= (2x + 28)°
124°, 56° 58°,122° 132°,48°

45. CHALLENGE You are given that £ GHJ is a complement of £ RST and £ RST
is a supplement of £ ABC. Let m« GHJ be x°. What is the measure

39. mZA= (3x+ 2)°

42. m£ZA = (8x + 100)°

of £ ABC? Explain your reasoning. See margin.

Exercises 49-52 More information
about the Rock and Roll Hall of
Fame can be found at www.
rockhall.com/museum

' PROBLEM SOLVING

[A] IDENTIFYING ANGLES Tell whether the two angles shown are

complementary, supplementary, or neither.

34. Never; an obtuse angle is larger
complementary

than 90°, and it is not possible to 46.
have a complement of an angle that
is greater than 90°.

35. Never; a straight angle is 180°,
and it is not possible to have a
complement of an angle that is 180°.
36. Sometimes; a straight angle
does not have a supplement.

neither supplementary

48. 11121 1112 1
10 2 o [ A2
9 a3l o sjl

) s 4
7 o 5 7 ¢ 54

49-52. Sample
answers are

ARCHITECTURE The photograph shows the Rock and Roll Hall of Fame
in Cleveland, Ohio. Use the photograph to identify an

31. Always; _the sum of complemen- given. example of the indicated type of angle pair. Yo
tary angles is 90°, so each angle ) ’[ 3
must be less than 90°, making them ?Bé(,fGB 49. Supplementary angles ~ 50. Vertical angles
acute. 50.  FGE 51. Linear pair 52. Adjacent angles
38. Always; an acute angle is less ~BGC
than 90°, since tl_le suT of supple- 51. / AGE,
AL P [ L G ZEGD 53. % SHORT RESPONSE Use the photograph
the angles is less than 90°, the o 52. ZAGB, shown at the right. Given that £ FGB and
other angle must be larger than 90°, 2/ BGC Z BGC are supplementary angles, and
which makes it obtuse. m< FGB = 120°, explain how to find the
45. (x + 90)°. Sample answer: measure of the complement of 2 BGC. %
Since m« GHJ = x° and Z RST is Sample answer: Subtract 90° from §
its complement, m ./ RST = m. FGB. :
(90 — x)°. £ ABCis a supplement =
of ZRSTso m« ABC = 180° — E
(90 — x)° m£ ABC = (x + 90)°,
(O = See WORKED-OUT SOLUTIONS % = STANDARDIZED % = MULTIPLE £
40 in Student Resources TEST PRACTICE REPRESENTATIONS =
55h. %
(0, 180)
| 90,00 x ¥ (180, 0) ©
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54. The shadow
gets shorter
and the angle
measure
increases.

55a.

¥, =90 — x,
0<x<90;

y, =180 — x,
0< x<180; the
measure of a
complement
must be less
than 90° and the
measure of its
supplement
must be less [C]
than 180°.

54. SHADOWS The length of a shadow changes as the sun rises. In the
diagram below, the length of CBis the length of a shadow. The end of the
shadow is the vertex of £ ABC, which is formed by the ground and the
sun’s rays. Describe how the shadow and angle change as the sun rises.

55. 0:0 MULTIPLE REPRESENTATIONS Let x° be an angle measure. Let y,° be
the measure of a complement of the angle and let y,° be the measure of
a supplement of the angle.

a. Writing an Equation Write equations for y, as a function of x, and for
¥, as a function of x. What is the domain of each function? Explain.
b. Drawing a Graph Graph each function and describe its range.
See margin for art; 0 < y, <90, 0 < y, < 180.
56. CHALLENGE The sum of the measures of two complementary angles
exceeds the difference of their measures by 86°. Find the measure of each

angle. Explain how you found the angle measures.
47°,43°. Sample answer: Solve the system: x + y =90, x+ y—86 = x— y.

see EXTRA PRACTICE in student Resources ) ONLINE QUIZ at my.hrw.com
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ASSESS aAnD
RETEACH

Daily Homework Quiz
Also available online

1. Z1 and £2 are supplementary.
If ms1 =97° find m£2. 83°

2. /3 and £4 are complemen-
tary angles. If m£3 = 74°, find
mZ4. 16°

3.Find m£ EFH. 96°
H

(3x — 6)°|(2x + 16)°
E F G

4.Find m£ ABC. 36°

A

(x +9)°

(2x)°
B D
b.ls it possible to draw a figure
that contains exactly one pair
of vertical angles? Explain. No;
once you have drawn a pair of
vertical angles, you have drawn
two pairs of opposite rays. This
automatically gives another pair
of vertical angles.

4> Online Quiz
Available at my.hrw.com

Diagnosis/Remediation

« Practice A, B, C in Chapter
Resource Book

« Study Guide in Chapter Resource
Book

* Practice Workbook
» @HomeTutor

Challenge

Additional challenge is available
in the Chapter Resource Book.
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PLAN AnD
PREPARE

Warm-Up Exercises
Also available online

1.Draw an acute angle and shade
the interior.

2.Find the measure of the
supplement of a 130° angle. 50°

3.Find the measure of the
complement of an 86° angle. 4°

Notetaking Guide
Available online

Promotes interactive learning and
notetaking skills.

Pacing
Basic: 1 day
Average: 1 day
Advanced: 1 day

Block: 0.5 block with previous
lesson

- See Teaching Guide/Lesson Plan.

FOCUS AnD
MOTIVATE

Essential Question

Big Idea 1

How do you classify polygons?
Tell students they will learn how
to answer this question by learn-
ing the names of the most common
polygons.

42

'l 6 Classify Polygons

You classified angles.
@7  You will classify polygons.

So you can find lengths in a floor plan, as in Ex. 32.

Key Vocabular
y y i~ KEY CONCEPT For Your Notebook
* polygon
side, vertex ag o
’ Identifying Polygons
* convex yingFolys
« concave In geometry, a figure that lies in a plane is called a plane figure. A polygon
« n-gon is a closed plane figure with the following properties.

« equilateral
 equiangular
* regular

1. Ttis formed by three or more line segments called sides.

2. Each side intersects exactly two sides, one at each endpoint,
so that no two sides with a common endpoint are collinear.

Each endpoint of a side is a vertex of the polygon. c

The plural of vertex is vertices. A polygon can be D
named by listing the vertices in consecutive order. B

For example, ABCDE and CDEAB are both correct

names for the polygon at the right. A E

IR EE R R LR R R Rk R R R R E R R EEREEE!

that contains a side of the
polygon contains a point in
the interior of the polygon.

A polygon that is not convex

is called nonconvex or concave.

A polygon is convex if no line A

convex polygon

Identify polygons

: READ VOCABULARY | Tell whether the figure is a polygon and whether it is convex or concave.
= Q) vV oEA

i A planefigure is two-
Solution
a. Some segments intersect more than two segments, so it is not a polygon.

concave polygon

: dimensional. Later,

i you will study three-
: dimensional space
figures such as prisms
* and cylinders.

. The figure is a convex polygon.

. Part of the figure is not a segment, so it is not a polygon.

& o T

. The figure is a concave polygon.

42 Chapter 1 Essentials of Geometry
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CLASSIFYING POLYGONS A polygon is named by the number of its sides.

Number of sides | Type of polygon Number of sides | Type of polygon

3 Triangle 8 Octagon
4 Quadrilateral 9 Nonagon
5 Pentagon 10 Decagon
6 Hexagon 12 Dodecagon
7 Heptagon n n-gon

The term n-gon, where n is the number of a polygon’s sides,
can also be used to name a polygon. For example, a polygon
with 14 sides is a 14-gon.

In an equilateral polygon, all sides are congruent.

In an equiangular polygon, all angles in the interior

of the polygon are congruent. A regular polygon is a

convex polygon that is both equilateral and equiangular.  regular pentagon

Classify polygons

: READ DIAGRAMS

: Double marks are used
i in part (b) of Example 2
: to show that more than
one pair of sides are

: congruent and more

i than one pair of angles
* are congruent.

Classify the polygon by the number of sides. Tell whether the polygon is
equilateral, equiangular, or regular. Explain your reasoning.

Solution

a. The polygon has 6 sides. It is equilateral and equiangular, so it is a
regular hexagon.

b. The polygon has 4 sides, so it is a quadrilateral. It is not equilateral or
equiangular, so it is not regular.

c. The polygon has 12 sides, so it is a dodecagon. The sides are congruent, so
it is equilateral. The polygon is not convey, so it is not regular.

(fnimateaGeometry  at my.hrw.com

\/ GUIDED PRACTICE ~ for Examples 1 and 2

1. Sketch an example of a convex heptagon and an
example of a concave heptagon. See margin.

2m
2. Classify the polygon shown at the right by the - H
number of sides. Explain how you know that 2m 2m
the sides of the polygon are congruent and that u ,—
the angles of the polygon are congruent. 2m

Quadrilateral; they all have the same length; they are all right angles.

1.6 Classify Polygons

" Differentiated Instruction.

strategies.

Below Level Tell the students that a polygon is concave if
itis dented inward at one or more of its vertices. To help them
remember this term, you may want to suggest that they make
a mental connection with the words cavity and cave.

See also the Differentiated Instruction Resources for more
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Motivating the Lesson
Ask students to give examples of
triangles, squares, rectangles, and
other figures in the real world.

© TEACH

Extra Example 1

Tell whether each figure is a poly-
gon. Ifitis, tell whether it is convex
or concave.

a.Q b. i
yes; convex yes; concave

Extra Example 2

Classify the polygon by the number
of sides. Tell whether the polygon
is equilateral, equiangular, or
regular. Explain your reasoning.

AN

triangle; only 2 sides =, only 2
angles =, so not equilateral, not
equiangular, not regular

b. octagon;
equilateral,
equiangular,
regular

c. quadrilateral;
Q equilateral,
not equiangular,

so not regular

(Animated Geometry

my.hrw.com

An Animated Geometry activity is
available online for Example 2. This
activity is also part of Power
Presentations.

1. See Additional Answers.
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Extra Example 3

A rack for billiard balls is shaped
like an equilateral triangle. Find the
length of a side. 14 in.

(4x + 2) in.

(6x — 4)in.

Key Question to Ask for
Example 3

- What is the distance around the
table? 180 in.

Closing the Lesson

Have students summarize the major
points of the lesson and answer the
Essential Question: How do you
classify polygons?

* A polygon is a plane figure
formed by three or more line
segments. Each side intersects
exactly two other sides, one at
each endpoint, so that no two
sides with a common endpoint
are collinear.

A polygon is convex if no line
that contains a side of the
polygon contains a point in the
interior. Otherwise, the polygon
is concave.

¢ A polygon is regular if all sides
are congruent and all angles in
the interior are congruent.

The most basic way of classifying a
polygon is by the number of sides.
You can also tell whether the poly-
gon is convex or concave, or indi-
cate whether all the sides or angles
are congruent. If all the sides of a
convex polygon are congruent and
all the angles are congruent, the
polygon is a regular polygon.

2. Yes, the string will match the
sides of a convex polygon, so it will
be the perimeter of the polygon; no,
the length of the string will be less
than the perimeter of the polygon.
3. polygon; concave

4. Not a polygon; part of the figure
is not a segment.

5. polygon; convex

6. Not a polygon; some segments
intersect more than two segments.

44

m Find side lengths

: READ VOCABULARY

i Hexagonal means
: “shaped like a hexagon.”

v

1.6 EXERCISES

€) ALGEBRA A table is shaped like a regular hexagon.
The expressions shown represent side lengths of the
hexagonal table. Find the length of a side.

(3x + 6) in.

Solution (4x — 2)in.

First, write and solve an equation to find
the value of x. Use the fact that the sides
of a regular hexagon are congruent.

3x+6=4x—2
6=x—2

Write equation.

Subtract 3x from each side.

8=x Add 2 to each side.

Then find a side length. Evaluate one of the expressions when x = 8.
3x+6=3(8) +6=30

» The length of a side of the table is 30 inches.

GUIDED PRACTICE = for Example 3

3. The expressions 8y° and (9y — 15)° represent the measures of two of the
angles in the table in Example 3. Find the measure of an angle. 120°

HOMEWORK ;
KEY :

= See WORKED-OUT SOLUTIONS
on p. WS1 for Exs. 13, 19, and 33

% = STANDARDIZED TEST PRACTICE
Exs. 2,7, 37,39, and 40

" SKILL PRACTICE

: EXAMPLE 1

for Exs. 3-7

[A] 1. VOCABULARY Explain what is meant by the term n-gon.

An n-gon is a polygon with nsides.

2. % WRITING Imagine that you can tie a string tightly around a polygon.
If the polygon is convex, will the length of the string be equal to the
distance around the polygon? What if the polygon is concave? Explain. See margin.

IDENTIFYING POLYGONS Tell whether the figure is a polygon. If it is not,
explain why. If it is a polygon, tell whether it is convex or concave. 3-6. See margin.

N AN > X
7. % MULTIPLE CHOICE Which of the figures is a concave polygon? C

"2

21 =t

44 Chapter 1 Essentials of Geometry
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: EXAMPLE 2 CLASSIFYING Classify the polygon by the number of sides. Tell whether the

: for Exs. 8-14 polygon is equilateral, equiangular, or regular. Explain your reasoning. 8-13. See margin.

10.

PRACTICE
AND APPLY

1in.
11. 5m 12. @ T H N Assignment Guide
4m 1 1 Answers for all exercises
available online
om - tt — Basic:

Day 1:
14. ERROR ANALYSIS Two students were asked to draw a regular hexagon, as EX;/. 1=10. 14—21 24 25 32—40
Sheiom RetfyhBaisiie R SHo SRR ARrResfiioes not have congruent sides. Average:
Day 1:
StUcSEE Stidente Exs. 1,2,4-7,9-11, 14-17,21-30,
X X
Advanced:
Day 1:
: EXAMPLE 3 Exs.1,2,5-7,12,13,15-17, 22-32%,
Porreniienesenee -/ 15. € ALGEBRA The lengths (in inches) of two sides of a regular pentagon _A9%
: for Exs. 15-17 . ; 35-42
are represented by the expygssions 5x — 27 and 2x — 6. Find the length )
of a side of the pentagon. ' E)I(‘;CI; 2 4-7 911 14-17. 21-30
16. €5 ALGEBRA The expressions (9x + 5)° and (11x — 25)° represent the 32-41 (with the previous lesson)

measures of two angleg gf-a regular nonagon. Find the measure of an

Differentiated Instruction
angle of the nonagon.

See Differentiated Instruction

17. € ALGEBRA The expressions 3x — 9 and 23 — 5xrepresent the lengths 3 ft Resources for suggestions on
(in feet) of two sides of an equilateral triangle. Find the length of a side. addressing the needs of a diverse
classroom.
USING PROPERTIES Tell whether the statement is always, sometimes, or
never true. Homework Check
lways sometimes .
. . a Q . For a quick check of student under-
18. A triangle is convex. . A decagon is regular. .
always never standing of key concepts, go over

20. Aregular polygon is equlang.ﬁlvlv%ry's 21. Acircle is a polygon. never the following exercises:
22. A polygon is a plane figure. 23. A concave polygon is regular. Basic: 4, 8, 15, 34, 39

24-21. See margin. Average: 5, 10, 16, 35, 39

DRAWING Draw a figure that fits the description. Advanced: 6, 12, 17, 36, 39

24. A triangle that is not regular

Extra Practice
- Student Edition
- Chapter Resource Book:

25. A concave quadrilateral

26. A pentagon that is equilateral but not equiangular

27. An octagon that is equiangular but not equilateral Practice levels A, B, C

€3) ALGEBRA Each figure is a regular polygon. Expressions are given for Practice Worksheet

two side lengths. Find the value of x. An easilv-readable reduced

y
28. 29. <:>x2 +3x 30. 2+ 2x+ 40 practice page can be_lound
¥+ x at the beginning of this
4 +x+21 QXA = X +190 50 chapter.
X2+ 4
1.6 Classify Polygons 45 26.

8. Octagon; regular; it has 8 congruent sides and angles. 24-217. Sample answers are given.
9. Pentagon; regular; it has 5 congruent sides and angles. 24,
10. Triangle; regular; it has 3 congruent sides and angles. 21.
11. Triangle; none of these; the sides and/or the angles are
not all congruent. 25.

12. Quadrilateral; equilateral; it has 4 congruent sides.
13. Quadrilateral; equiangular; it has 4 congruent angles.
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Avoiding Common Errors

Exercise 11 Some students may
classify the triangle as equilateral
or equiangular because two sides
or two angles are congruent,
respectively. Remind students
that allthe sides or allthe angles
must be congruent for a figure to
be equilateral or equiangular.

Teaching Strategy

Exercise 37 Have the students
graph the given ordered pairs and
use reasoning to determine the
possible locations of the other
two vertices.

31.72°,72°, 36°. Sample answer:
To find the measure of the angles
of the pentagon, solve 20x + 48 =
33x + 9 to get x = 3. This will get
the measures of the angles of the
pentagon equal to 108°. £ ABC and
« ACBform a linear pair with an
angle of a pentagon so they are
both equal to 180° — 108° = 72°.
Z/ BAC, « CAD, and 2 DAE must
have a sum of 180°. Since £ CAB =
Z DAE, 2y + 108 = 180, y = 36,

so m« CAB = 36°.

46

[c]

31. CHALLENGE Regular pentagonal tiles and
triangular tiles are arranged in the pattern
shown. The pentagonal tiles are all the
same size and shape and the triangular
tiles are all the same size and shape. Find
the angle measures of the triangular tiles.
Explain your reasoning. See margin.

_ PROBLEM SOLVING

(A]

32h. Octagon,
it appears to
be regular.

EXAMPLE 2

for Exs. 33— 36

33. triangle;
regular

34. quadrilateral;
equiangular

35. octagon;
regular

36. dodecagon;
none of these

@) ‘ . oo

(O = See WORKED-OUT SOLUTIONS
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38a—h. Sample:

32. ARCHITECTURE Longwood House, shown at the
beginning of this lesson, is located in Natchez,
Mississippi. The diagram at the right shows
the floor plan of a part of the house.

a. Tell whether the red polygon in the diagram
is convex or concave. convex

b. Classify the red polygon and tell whether it
appears to be regular.

SIGNS Each sign suggests a polygon. Classify the polygon by the number of
sides. Tell whether it appears to be equilateral, equiangular, or regular.

PARKING

V B

Sl rmn Ay
i presa

37. % MULTIPLE CHOICE Two vertices of a regular quadrilateral are A(0, 4)
and B(0, —4). Which of the following could be the other two vertices? C

@ C@, 4) and D@, —4) C(—4, 4) and D(—4, —4)
@© C@B, —4) and D8, 4) @ C0,8) and D, —8)

38. MULTI-STEP PROBLEM The diagram shows the
design of a lattice made 1n China in 1850. }V‘V ‘ .V‘V‘ .V‘V
8a-b. See margin. “‘ ‘“‘ ‘“

a. Sketch five dlfferent polygons you see in
the diagram. Classify each polygon by the
number of sides.

b. Tell whether each polygon you sketched
is concave or convex, and whether the
polygon appears to be equilateral,
equiangular, or regular.

% = STANDARDIZED

triangle
convex
none

in Student Resources TEST PRACTICE

quadrilateral pentagon heptagon octagon

convex convex concave concave
regular none none none

(), PhotoDisc/Getty Images; (cl), S Meltzer/PhotoLink/Getty Images; (cr), PhotoDisc/Getty Images; (r), Thinkstock/Comstock Images/Getty Images



: for Ex. 39

39.105 mm;

39. % SHORT RESPONSE The shape of the button
shown is a regular polygon. The button has a border
made of silver wire. How many millimeters of silver
wire are needed for this border? Explain.

(3x + 12) mm —™>

(20 — 5x) mm —7

each side of 40. * EXTENDED RESPONSE A segment that joins two nonconsecutive

the button is
15 millimeters
long, so the
perimeter of
the button is
15(7) = 105
millimeters.

40a. See margin
for art. Sample
answer: The
difference
between
successive
number of
diagonals is
increasing by
one.

[C] 42.

vertices of a polygon is called a diagonal. For example, a quadrilateral
has two diagonals, as shown below.

q Number Number of
Type of polygon LT of sides diagonals
Quadrilateral IZ 4 2
Pentagon ? ? 5 ? 5
Hexagon ? ? 6 29
Heptagon ? ? 17 ? 14

a. Copy and complete the table. Describe any patterns you see.

b. How many diagonals does an octagon have? a nonagon? Explain.
n(n—3) 20diagonals; 27 diagonal
can be used to find the number of diagonals

c. The expression

in an n-gon. Find the number of diagonals in a 60-gon. 1710 diagonals

41. LINE SYMMETRY A figure has line symmetry if it can be folded

Sample answer: The pattern described

continues.

over exactly onto itself. The fold line is called the line of symmetry.

A regular quadrilateral has four lines of symmetry, as shown.
Find the number of lines of symmetry in each polygon.

a. Aregular triangle 3 b. Aregular pentagon 5

regular quadrilateral
4 lines of symmetry

c. Aregular hexagon 6 d. Aregular octagon 8

CHALLENGE The diagram shows four identical squares lying
edge-to-edge. Sketch all the different ways you can arrange

four squares edge-to-edge. Sketch all the different ways you

can arrange five identical squares edge-to-edge. See margin.

4a.43°
4h. 133°

5a.71°
5h. 161°

6a. 15°
6h. 105°

7a.88°
7b.178°

9. Not a polygon;
part of the figure

is not a segment.

40a.

In each diagram, BD bisects 2 ABC. Find m.2 ABD and m. DBC.

1. 2. 4 B c 3.
(x + 20 A D (10x — 42)°|(6x + 10

(3x — 4y
B 32°32° ¢C

Find the measure of (a) the complement and (b) the supplement of £/1.
4-7. See margin.
4. ms1 = 47° 5. m£1=19° 6. ms£1 =75°

45°, 45°

D
88°,88° B

Tell whether the figure is a polygon. If it is not, explain why. If it is a
polygon, tell whether it is convex or concave.

* ()

see EXTRA PRACTICE in student Resources

polygon; convex

10. D

;@ ONLINE QUIZ at my.hrw.com

8. polygon;
concave

42. See Additional Answers.

c

7. m£L1=2°
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ASSESS aAnD
RETEACH

Daily Homework Quiz
Also available online
1.Draw a convex hexagon.

2. This figure shows the tiles on a
kitchen floor. What type of
polygon are the tiles? Are they
regular polygons? quadrilaterals;
not regular

[ /S LS
3. This figure is a regular polygon.

Find the length of each side.
16 cm

(x2 + 6x) cm

(x2 — 10x + 32) cm

1’) Online Quiz

Available at my.hrw.com

Diagnosis/Remediation

- Practice A, B, C in Chapter
Resource Book

- Study Guide in Chapter Resource
Book

* Practice Workbook
» @HomeTutor

Challenge

Additional challenge is available
in the Chapter Resource Book.

An easily-readable reduced
copy of the quiz from the

Assessment Book can be
found at the beginning of this
chapter.
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Alternative Strategy

Example 2 in the previous lesson
was solved by relying on the
markings on the geometric figures.
In this example, students measure
the figures using informal tools.

Teaching Strategy

Students are generally
discouraged from relying on the
appearance of congruence or
similarity of figures, but this
method demonstrates thatitis
sometimes appropriate to take your
own measurements to solve
problems.

438

wWo

—

48

PROBLEM SOLVING

RKSHOP

ESSON 1.6

[ METHOD 1

| PRACTICE

Using ALTERNATIVE METHODS

Another Way to Solve Example 2

MULTIPLE REPRESENTATIONS In Example 4, you saw how to use markings
on geometric figures to determine whether sides and angles are congruent.
Using measuring tools can allow you to decide whether measures in a
diagram are equal.

Classify the polygon by the number of sides. Tell
whether the polygon is equilateral, equiangular, or
regular. Explain your reasoning.

Using a Measuring Tool For problems in your Geometry book, you are
expected to rely on the markings on the diagrams to determine whether
sides and angles are congruent, but you can also use a piece of paper to test
whether lengths and angles in a diagram are equal.

STEP T Choose a Tool to Measure Length Because it
can be hard to use a ruler on a diagram in
your book, you can copy the diagram onto
a piece of paper. Or you can use a piece
of paper to measure lengths by marking a
side length on a scrap of paper and then
comparing to the other sides.

STEP 2 Choose a Tool to Measure Angle Copy the diagram onto a piece of
paper so you can use a protractor. Or you can use a piece of paper to
measure angles by folding a scrap of paper to match an angle measure
and then comparing to the other angles.

Choose a tool to use to measure the lengths and angles of each diagram. Tell whether the figure is
equilateral, equiangular, or regular.

1.

regular none of these

regular equiangular

Chapter 2 Essentials of Geometry
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3a. Sample answer: ~ DGB and
/ BGH, ~ HGC and ~ CGF. ~ DBG
and Z HBG, ~ HCG and £ FCG,

« DBG and £ HCG, ~ HBG and

£ FCG, 2 HGD and £ HGF

3h.21°, £ FGC = £ DGB; 69°, ~ BGH
is complementary to £ DGB; 69°,

Z HGCis complementary to £ FGC.
3c.55° £ HCG = £ HBG; 125°,

Z DBG is supplementary to £ HBG;
125°, £ FCG is supplementary to

Z HCG.

5a. 108 bricks, about 98 bricks;
convert total perimeter to inches
and then divide by 10.

50

50

1. MULTI-STEP PROBLEM You are covering the

rectangular roof of a shed with shingles.
The roof is a rectangle that is 4 yards long
and 3 yards wide. Asphalt shingles cost
$.75 per square foot and wood shingles cost
$1.15 per square foot.

a. Find the area of the roof in square feet. 108 ft?

b. Find the cost of using asphalt shingles and
the cost of using wood shingles. $81, $124.20

c. About how much more will you pay to use
wood shingles for the roof? $43.20

. OPEN-ENDED In the window below, name

a convex polygon and a concave polygon.

Classify each of your polygons by the

number of sides. Sample answer: GBC,
GBCDEFA; triangle, heptagon

B C

F E

. EXTENDED RESPONSE The diagram shows

a decoration on a house. In the diagram,
Z HGD and £ HGF are right angles,

m< DGB = 21°, m« HBG = 55°,

/DGB= £ FGC, and £ HBG = £ HCG.

3a—c. See margin.
a. List two pairs of complementary angles
and five pairs of supplementary angles.

b. Find m« FGC, m£ BGH, and m«£ HGC.
Explain your reasoning.

c. Find m£ HCG, m«£ DBG, and m£ FCG.
Explain your reasoning.

. GRIDDED ANSWER /1 and £2 are

supplementary angles, and £1 and £3
are complementary angles. Given m£1 is
28°less than m«2, find m£3 in degrees. 14°

Chapter 1 Essentials of Geometry

MIXED REVIEW of Problem Solving

5. EXTENDED RESPONSE You use bricks to

outline the borders of the two gardens
shown below. Each brick is 10 inches long.

T —+22.5ft '

a. You lay the bricks end-to-end around the
border of each garden. How many bricks

do you need for each garden? Explain.
. . See margin.
b. The bricks are sold in bundles of 100. How
many bundles should you buy? Explain.

3 bundles; 206 bricks are needed, thus 3 bundles.

. SHORT RESPONSE The frame of a mirror

is a regular pentagon made from pieces of
bamboo. Use the diagram to find how many

feet of bamboo are used in the frame.
1.5 ft of bamboo

(7x — 3)in.

(4x + 6) in.

. GRIDDED ANSWER As shown in the diagram,

a skateboarder tilts one end of a skateboard.
Find m« ZWXin degrees. 37°

z

.
o
(2x + 5)° " (9X — 1)°
X w Y

. SHORT RESPONSE Use the diagram below.

D

V5 units
a. Find the perimeter of quadrilateral ABCD.
b. Find the area of triangle ABC and the
area of triangle ADC. What is the area of
quadrilateral ABCD? Explain.
8 square units, 8 square units; 16 square units; the
area of the quadrilateral is the sum of the areas of
the two triangles.



CHAPTER SUMMARY

- BIG IDEAS

Describing Geometric Figures

* You learned to identify and classify geometric figures.

For Your Notebook

Point A Line AB (AB) Plane M Segment AB (AB)
> *r-—ee
p—y
Ray AB (AB) Angle A Polygon

(£A, £BAC, or £ CAB) B Q
*r—0—>
’ i / ﬁ ’ PO H
A ) A b T s

Quadrilateral ABCD Pentagon PQRST

8ig ldea @ - Measuring Geometric Figures
- SEGMENTS You measured segments in the coordinate plane.
Distance Formula Midpoint Formula

Distance between A(x,, y,) Coordinates of midpoint M of AB,

and B(x,, y,): with endpoints A(x,, y,) and B(x,, ,):
AB=1 (x, — x)* + (3, — 1, MR KT
2 7 2

ANGLES You classified angles and found their measures.

2 3 4

Complementary angles
ms£l + m£2 = 90°

Supplementary angles
m«£3 + mzZ4 = 180°

Big ldea @ ; Understanding Equality and Congruence

- Congruent segments have equal lengths. Congruent angles have
- equal measures.

YL
—— o o
A B c

K M

AB = BCand AB = BC ZJKL = /LKM and m/£JKL = m/LKM

Chapter Summary

Additional Resources

The following resources are avail-

able to help review the materials in

this chapter.

Chapter Resource Book

- Chapter Review Games and
Activities

 Cumulative Practice

Student Resources in Spanish

@HomeTutor

Vocabulary Practice

Vocabulary practice is available at
my.hrw.com
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@HomeTutor
my.hrw.com

* Multi-Language Glossary
+ Vocabulary practice

Extra Example 1

Use the diagram shown. REVIEW KEY VOCABULARY

/ Foralistof  +undefined terms « congruent segments « supplementary angles
Ay : postulates and point, line, plane - midpoint - adjacent angles
the].;c;_rzems, see * collinear, coplanar points * segment bisector « linear pair
_z N e * defined terms -angle - vertical angles
o y « line segme.nt, endpoints sides, ve.rtex, measure . polygon
5 - ray, opposite rays » acute, right, obtuse, side, vertex
/ « intersection straight * convex, concave
- « postulate, axiom : congrm.ent angles «n-gon
a.Give another name for XY. « coordinate + angle bisector - equilateral, equiangular,
)(WV), (y_m)/ V(W( VIW or y(j)( « distance - construction regular
b.Name three points that are * between * complementary angles
collinear. X, W, Y
c.Name four points that are VOCABULARY EXERCISES
coplanar. X W, Y, 0 1. Copy and complete: Points Aand Bare the _2 _of AB. endpoints

2. Draw an example of a linear pair. See margin.

2. Sample: —
P 3. If Qis between points Pand R on ﬁ?, and PQ = QR, then Qisthe _2 of PR. midpoint

D

A B ¢ REVIEW EXAMPLES AND EXERCISES

Use the review examples and exercises below to check your understanding
of the concepts you have learned in each lesson of this chapter.

@EEN 1dentify Points, Lines, and Planes

| ExAMPLE X

Use the diagram shown at the right.

>
Another name for CD is line m. C

Points A, B, and C are collinear. of \' B

Points A, B, C, and Fare coplanar. \

«>

: EXAMPLES 4. Give another name for line g. Sample answer: YZ

: Lzands . 5. Name three points that are not collinear.
: for Exs. 4-8 Sample answer: points P, ¥, Z X v

. Name four points that are coplanar. 4

Sample answer: N, X, Y, Z N ,’

. Name a pair of opposite rays. YZ, ¥YX ,[

EXERCISES h
f

o
«Q

o N

. Name the intersection of line k and plane M. point ¥

52 Chapter 1 Essentials of Geometry
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my.hrw.com
Chapter Review Practice

m Use Segments and Congruence

Find the length of HJ. B p—
G/= GH+ H]  Segment Addition Postulate ETI’I_..J
27 =18 + HJ Substitute 27 for GJ and 18 for GH.
9=H] Subtract 18 from each side.
EXERCISES
: EXAMPLES Find the indicated length.
{22000 9. FindAB. 12 10. Find NP. 30 11. Find XY, 7
32— 16—
A B 2 ¢ N 2 M8 P X ¥ 9 2

12. The endpoints of DE are D(f4,1_1) and &4, —13). The endpoints of GH
are G(—14, 5) and H(—9, 5). Are DEand GH congruent? Explain. no; DE = 24,
GH=5

@EY use Midpoint and Distance Formulas

EXAMPLE

‘EF has endpoints E(1, 4) and F(3, 2). Find (a) the length of ‘EFrounded to
the nearest tenth of a unit, and (b) the coordinates of the midpoint M of EF.

a. Use the Distance Formula.
EF=\V (3 - 1%+ @242 =22+ (-2)2 = V8 ~ 2.8 units
b. Use the Midpoint Formula.

VERE R

EXERCISES

: EXAMPLES 13. Point M is the midpoint of JK. Find JK when JM = 6x — 7 and MK = 2x + 3. 16

In Exercises 14-17, the endpoints of a segment are given. Find the length of
the segment rounded to the nearest tenth. Then find the coordinates of the
midpoint of the segment.

14. A(2,5)and B4, 3) 2.8;(3,4)
16. H(-3,9) and J(5,4) 9.4;(1,6.5)

: for Exs. 13-19

15. F(1,7) and G(6, 0) 8.6; (3.5, 3.5)

17. K(10, 6) and L(0, —7) 16.4; (5, —0.5)

18. Point C(3, 8) is the midpoint of AB. One endpoint is A(—1, 5). Find the
coordinates of endpoint B. (7, 11)

19. The endpoints of EF are E(2, 3) and F(8, 11). The midpoint of EFis M.
Find the length of EM. 5

Chapter Review

53

Extra Example 2

Find the length of NP. 20
b——3%—

M 16 N P

Extra Example 3

PQ has endpoints P(—4, —2) and

Q(—6, 8). Find

a.the length of PQto the nearest
tenth of a unit. 10.2 units

b.the midpoint M of PQ.
(-5, 3)

53



Extra Example 4

Given thatm £ KLM s 84°, find
m<Z KLN and m« NLM. 57°,27°

Extra Example 5

a.Z1and £2 are complementary
angles. Given that m£1 = 59°,
find m£2. 31°

b. Z3 and £4 are supplementary
angles. Given that m£3 = 84°,
find m«4. 96°

54

Measure and Classify Angles
| ExampLe ]

Given that m/ YXVis 60°,
find m~« YXZ and m«£ ZXV.

STEPT Find the value of x.
msLYXV=mLYXZ + mLZXV Angle Addition Postulate
60° = (2x + 11)° + (x + 13)° Substitute angle measures.
x=12 Solve for x.
STEP2 Evaluate the given expressions when x = 12.
msLYXZ = (2x+ 11)° = (2 + 12 + 11)° = 35°
msLZXV= (x+ 13)° = (12 + 13)° = 25°

EXERCISES
: EXAMPLES 20. In the diagram shown at the right, m~Z LMN = 140°.
:3and5 Find m« PMN. 50°

21. VZ bisects £ UVW, and m«z UVZ = 81°. Find

mZ UVW. Then classify £ UVW by its angle measure. M N
162°; obtuse

fFH pescribe Angle Pair Relationships
| ExampLE ]

a. Z1and £2 are complementary angles. Given that m~/1 = 37°, find m£2.

ms2=90°— msZ1 =90° — 37° = 53°

b. £Z3 and £4 are supplementary angles. Given that m./3 = 106°, find m./ 4.
mz4 = 180° — m«£3 = 180° — 106° = 74°

EXERCISES
: EXAMPLES Z1 and £ 2 are complementary angles. Given the measure of /1, find m£2.

e 22. m£1 =12°18° 23. m£1=283°1° 24. m£1 = 46° 44° 25. mZ1 = 2° 88°

/3 and Z4 are supplementary angles. Given the measure of /3, find m. 4.
26. mZ3 =116° 64° 27. m«£3 =56° 124° 28. m«£3 = 89° 91° 29. m«£3 = 12° 168°
30. Z1 and £2 are complementary angles. Find the measures of the angles

when mZ1 = (x — 10)°and m£2 = (2x + 40)°. 10°,80°

31. Z1and £2 are supplementary angles. Find the measures of the angles
when mz1 = (3x + 50)°and m£2 = (4x + 32)°. Then classify £ 1 by its
angle measure. 92°, 88°; obtuse

54 Chapter 1 Essentials of Geometry
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Chapter Review Practice

m lassifv Pol Extra Example 6
Classify Polygons I Classify the polygon shown by

m the number of sides and decide
B whether itis a regular polygon.
Classify the polygon by the number of sides. Tell whether
it is equilateral, equiangular, or regular. Explain. @
The polygon has four sides, so it is a quadrilateral. It is not
equiangular or equilateral, so it is not regular.

EXERCISES hexagon, regular

: EXAMPLES Classify the polygon by the number of sides. Tell whether it is equilateral,
i2and3 equiangular, or regular. Explain. 32-34. See margin.
: for Exs. 32-35 32. 33. 25m 34.

2cm 2cm | L

Tm Tm
1 [
2cm 25m

35. Pentagon ABCDE is a regular polygon. The length of ‘BCis represented by
the expression 5x — 4. The length of DEis represented by the expression
2x + 11. Find the length of AB. 21

Chapter Review 55
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Additional Resources

Assessment Book
- Chapter Test, Levels A, B, C

- Standardized Chapter Test 2

« SAT/ACT Chapter Test 3. Points B, C, E, and Q are coplanar. false
4
5

Use the diagram to decide whether the statement is true or false.
1. Point Alies on line m. true

. Point Dlies on line n. false

- Alternative Assessment . Points C, E, and B are collinear. false

ExamView™ Assessment Suite

Chapter Test Find the indicated length.
6. Find HJ. 22 7. Find BC. 1 8. Find XZ. 71

Easily-readable reduced copies

. Another name for plane Gis plane QEC. false /

of Chapter Test B, the 52— 18— X%y B 7
Standardized Chapter Test, and 7 r— ",
7

the Alternative Assessment
from the Assessment Book can

be found at the beginning of this
chapter. 9. 13, 4) andﬂ(Z, 7) 10. C(5, 10) an(/l D@6, —1) 11. M(=8,0) and N(-1, 3)
V10 = 3.2 V122 = 11.0 V58 ~ 1.6
12. The midpoint of ABis M(9, 7). One endpoint is A(3, 9). Find the
coordinates of endpoint B. (15, 5)

13. Line tbisects CD at point M, CM = 3x, and MD = 27. Find CD. 54

In Exercises 9-11, find the distance between the two points.

20. Sample:

In Exercises 14 and 15, use the diagram.

14. Trace the diagram and extend the rays. Use a
protractor to measure £ GHJ. Classify it as acute,
obtuse, right, or straight. 125°; obtuse

15. Given m<£ KHJ = 90°, find m« LHJ. 35°

16. The measure of £ QRTis 154°, and RS bisects £ QRT. What are the
measures of £ QRS and £ SRT? 11°,771°

In Exercises 17 and 18, use the diagram at the right. 2
1 3
17.21and 22, 17, Name four linear pairs. 4
Z2and £3, £3
and 24, /4and 18. Name two pairs of vertical angles. £1and £3, £2 and £4
A1

19. The measure of an angle is 64°. What is the measure of its complement?
What is the measure of its supplement? 26°, 116°

20. A convex polygon has half as many sides as a concave 10-gon. Draw the
concave polygon and the convex polygon. Classify the convex polygon
by the number of sides it has. See margin for art; pentagon.

56 Chapter 1 Essentials of Geometry
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xy ALGEBRA REVIEW

my.hrw.com

SOLVE LINEAR EQUATIONS AND WORD PROBLEMS
[ Xy m Solve linear equations

Solve the equation —3(x + 5) + 4x = 25.
—3(x+5) +4x=25 Write original equation.
—3x—15+4x=25 Use the Distributive Property.
x—15=25 Group and combine like terms.

x =40 Add 15 to each side.

&) Solve a real-world problem

MEMBERSHIP COSTS A health club charges an initiation fee of $50.
Members then pay $45 per month. You have $400 to spend on a health club
membership. For how many months can you afford to be a member?

Let nrepresent the number of months you can pay for a membership.
$400 = Initiation fee + (Monthly Rate X Number of Months)

400 = 50 + 45n Substitute.
350 = 45n Subtract 50 from each side.
7.8=n Divide each side by 45.

» You can afford to be a member at the health club for 7 months.

EXERCISES
: EXAMPLE 1 | Solve the equation.
{ for Exs. 1-9 L 9y+1—y=49 6 2.52+7+2=—8 -2 3. 42— =-16 -2
4. 7a-2@a-1) =17 3 5. 24 23-9=51 6.”%5=416%
7.9c—11=—c+29 4 8. 203r+1)=23-01r30 9. 5(k+2) =3k—4) -1

: EXAMPLE 2 10. GIFT CERTIFICATE You have a $50 gift certificate at a store. You want to

 for Exs. 10-12 buy a book that costs $8.99 and boxes of stationery for your friends. Each
box costs $4.59. How many boxes can you buy with your gift certificate? 8 boxes

11. CATERING It costs $350 to rent a room for a party. You also want to hire

a caterer. The caterer charges $8.75 per person. How many people can

come to the party if you have $500 to spend on the room and the caterer? 17 people
12. JEWELRY You are making a necklace out of glass beads. You use one bead

thatis I% inches long and smaller beads that are each % inch long. The

necklace is 18 inches long. How many smaller beads do you need? 22 smaller beads

Algebra Review
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Extra Example 1

Solve the equation 4(x — 2) + 5x =
19. 3

Extra Example 2

Mrs. Clarett ordered business
cards. The company charged $25
for the design and $20 for each box
of cards. If the total charge was
$145, how many boxes of cards did
Mrs. Clarett order? 6 boxes
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Using Rubrics

The rubric given on the pupil page
is a sample of a three-level rubric.
Other rubrics may contain four,
five, or six levels. For more
information on rubrics, see the
Differentiated Instruction
Resources.

Test-Taking Strategy

Read the question carefully. Watch
for different units in the problem.
Here the cost is per square foot but
the dimensions are in yards. Draw
and label a diagram of the dance
floor and convert the dimensions to
feet. This will prevent conversion
errors later in the solution.

Avoiding Common Errors
Students may change square yards
to square feet by multiplying by 3.
Remind them that there are

9 square feet in one square yard.

Study Strategy

Have students make a detailed list
of the steps they would use to
solve the problem in Practice. This
will help them identify errors and
things overlooked in each of the
proposed solutions.
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Scoring Rubric

Full Credit
« solution is complete
and correct

Partial Credit

« solution is complete
but has errors,
or

« solution is without
error but incomplete

No Credit

* no solution is given,
or

« solution makes no
sense

The reasoning is correct,

and the computations
are accurate.

The answer is correct.

The reasoning is

correct, but an incorrect

conversion leads to an
incorrect answer.

PROBI.EM |

SHORT RESPONSE QUESTIONS

You want to rent portable flooring to set up a dance floor for a party.
The table below shows the cost of renting portable flooring from a local
company. You want to have a rectangular dance floor that is 5 yards
long and 4 yards wide. How much will it cost to rent flooring? Explain
your reasoning.

If the floor areaiis... Then the costis...

less than 100 square feet $6.50 per square foot

between 100 and 200 square feet $6.25 per square foot

Below are sample solutions to the problem. Read each solution and the
comments on the left to see why the sample represents full credit, partial
credit, or no credit.

SAMPLE 1: Full credit solution

Find the area of the dance floor. Area = fw = 5(4) = 20 yd®.

Then convert this area to square feet. There are 32 = 9 ft? in 1 yd?.
2
20yd? - 2 — 180 fi2
2

Because 180 ft?is between 100 ft*> and 200 ft?, the price of flooring is
$6.25 per square foot. Multiply the price per square foot by the area.

$6.25
NG

Total cost = 180t = $1125

It will cost $1125 to rent flooring.

SAMPLE 2: Partial credit solution

The area of the dance floor is 5(4) = 20 square yards. Convert this area to
square feet. There are 3 feet in 1 yard.

2, 3f _ 2
20yd? - Ve 60 ft
The flooring will cost $6.50 per square foot because 60 ft? is less than
100 ft2. To find the total cost, multiply the area by the cost per square foot.
2 $6.50
o e
It will cost $390 to rent flooring.

60 = $390
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SAMPLE 3: Partial credit solution

""""""""""""""""" »  The area of the room is 180 ft?, so the flooring price is $6.25. The total

The computations and costis 180 « 6.25 = $1125.

the answer are correct,

but the reasoning is It will cost $1125 to rent flooring.
incomplete.

SAMPLE 4: No credit solution

................................ » Floorarea =4 X 5 = 20.

The student’s reasoning
is incorrect, and the Cost = 20 X $650 = $13,000.

answerls incorrect It will cost $13,000 to rent flooring.

PRACTICE Apply the Scoring Rubric

Use the rubric to score the solution to the problem below as full credit,
partial credit, or no credit. Explain your reasoning.

PROBLEM You have 450 daffodil bulbs. You divide a 5 yard by 2 yard
rectangular garden into 1 foot by 1 foot squares. You want to plant the
same number of bulbs in each square. How many bulbs should you
plant in each square? Explain your reasoning.

1.  First find the area of the plot in square feet. There are 3 feet in 1 yard, so
the length is 5(3) = 15 feet, and the width is 2(3) = © feet. The area is
1B5(6) = 90 square feet. The garden plot can be divided into 90 squares
with side length 1foot. Divide 450 by 90 to get 5 bulbs in each square.

2. The area of the garden plot is 5(2) = 10 square yards. There are 3 feet in
1yard, o0 you can multiply 10 square yards by 3 to get an area of
30 square feet. You can divide the garden plot into 30 squares. To find
how many bulbs per square, divide 450 bulbs by 30 to get 15 bulbs.

3.  Divide 450 by the area of the plot: 450 bulbs = 10 yards = 45 bulbs. You
should plant 45 bulbs in each square.

4. Multiply the length and
width by 3 feet to convert
yards to feet. The area is
15 £ X 6 f£ = 90 2.
Divide the garden into
90 squares.

Diagram of garden plot

2yd=6ﬂ3

5yd =15t

Test Preparation 59

Answers

1. Full Credit; the reasoning is
correct and the computations are
accurate.

2. Partial Credit; the reasoning is
correct, but an incorrect conver-
sion leads to an incorrect solution.

3. No Credit; the reasoning is
incorrect and the solution is
incorrect.

4. Partial Credit; the reasoning is
correct, but incomplete.
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Answers

1. $486; the area is 243 square feet,
s0 243 must be multiplied by $2.

2.(—0.5, —1.5); 2.9 km; use the
Midpoint Formula to find the
coordinates of H and then the
Distance Formula to find the
distance between your house
and the library.

3. 4158 gal; the surface area of the
pool is 236.25 square feet, multiply
236.25 by 17.6 to find the number of
gallons evaporated.

4. About $140; the area of the pool
is about 35 square yards, multiply
35 by $4 to find the cost.

5. About $1.88; x + 5 = 4x — 7, so
x = 4. Then the pentagon has

9in. sides and perimeter = 45in.;
$150 .. lyd _

m «45in. « H = $188

6. 120°; find the measure of angle B
to be 60°, then subtract the measure
of angle B from 180°.

7. About 2.2 km; the distance when
driving through Baxton is 8 kilome-
ters; the direct distance is about
5.8 kilometers, so their difference
is about 2.2 kilometers.

8. 12 pairs; using the same unit,
divide the length of wire by the
circumference of one earring to
find the number of earrings that
can be made. Divide that by 2 to
find the number of pairs that can
be made.
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SHORT RESPONSE

1. It costs $2 per square foot to refinish a

hardwood floor if the area is less than

300 square feet, and $1.75 per square foot if
the area is greater than or equal to

300 square feet. How much does it cost

to refinish a rectangular floor that is 6 yards
long and 4.5 yards wide? Explain your
reasoning.

. As shown below, the library (point L) and the

Town Hall (point T) are on the same straight
road. Your house is on the same road,
halfway between the library and the Town
Hall. Let point H mark the location of your
house. Find the coordinates of H and the
approximate distance between the library
and your house. Explain your reasoning.

¥
IT ol

T < .
= 1 x
(1]

[X)

=

s

2

a L

Distance (km)

. The water in a swimming pool evaporates

over time if the pool is not covered. In

one year, a swimming pool can lose about
17.6 gallons of water for every square foot of
water that is exposed to air. About how much
water would evaporate in one year from

the surface of the water in the pool shown?
Explain your reasoning.

35yd

75yd

4. A company is designing a cover for a circular

swimming pool. The diameter of the pool
is 20 feet. The material for the cover costs
$4 per square yard. About how much will it
cost the company to make the pool cover?
Explain your reasoning.

Chapter 1 Essentials of Geometry

5. You are making a mat with a fringed border.

The mat is shaped like a regular pentagon,
as shown below. Fringe costs $1.50 per yard.
How much will the fringe for the mat cost?
Explain your reasoning.

(x + 5)in.

(4x — 7)in.

. Angles A and B are complementary angles,

m£LA= (2x — 4)°,and m£B = (4x — 8)°.
Find the measure of the supplement of £ B.
Explain your reasoning.

. As shown on the map, you have two ways

to drive from Atkins to Canton. You can
either drive through Baxton, or you can
drive directly from Atkins to Canton. About
how much shorter is the trip from Atkins

to Canton if you do not go through Baxton?
Explain your reasoning.

y

E Canton

=

-]

[X)

=

& |y

] =

a 1Atkms Baxton
1 X

Distance (km)

. Ajeweler is making pairs of gold earrings.

For each earring, the jeweler will make a
circular hoop like the one shown below. The
jeweler has 2 meters of gold wire. How many
pairs of gold hoops can the jeweler make?
Justify your reasoning.



MULTIPLE CHOICE

GRIDDED ANSWER

9.C

9.

10.

The midpoint of ABis M(4, —2). One
endpoint is A(=2, 6). What is the length
of AB?

@A 5units

10 units

© 20 units

(D 28 units

The perimeter of a rectangle is 85 feet. The
length of the rectangle is 4 feet more than its

width. Which equation can be used to find
the width w of the rectangle?

@ 85=2w+4)
85=2w+ 2w — 4)
© 85=2Qw+4)

11. In the diagram, mbisects Z XYZ. Find
m« XYZin degrees.

(6x — 9)°

12. Angles A and Bare complements, and the
measure of £ Ais 8 times the measure of
Z B. Find the measure (in degrees) of the
supplement of £ A.

13. The perimeter of the triangle shown is
400 feet. Find its area in square feet.

10.C

1. 114°

12.100°

13. 6000 ft?

14a. 12,500 ft?; divide 50,000 by 4.
14b. 158 ft, 79 ft

15. Square; square; the perim-
eter of 1 square is 4 inches and
there are 25 squares, so there

are 100 inches for the squares.
The circumference of 1 circle is
about 3.14 inches and there are
30 circles, so there are about 94.2
inches for the circles; the area
of 1 square is 1 square inch and
there are 25 squares, so there are
25 square inches for the squares.
The area of 1 circle is about 0.785
square inch and there are 30
circles, so there are about 23.6

(x + 90) ft ]
@ 85= ww+ 4) xit
(x + 70) ft
EXTENDED RESPONSE
14. The athletic director at a college wants to build an indoor playing field.
The playing field will be twice as long as it is wide. Artificial turf costs
$4 per square foot. The director has $50,000 to spend on artificial turf.
a. Whatis the largest area that the director can afford to cover with
artificial turf? Explain.
b. Find the approximate length and width of the field to the nearest foot.
15. An artist uses black ink to draw the outlines of 30 circles and 25 squares,
and red ink to fill in the area of each circle and square. The diameter of
each circle is 1 inch, and the side length of each square is 1 inch. Which
group of drawings uses more black ink, the circles or the squares? Which
group of drawings uses more red ink? Explain.
16. Points A and Crepresent the positions of two boatsin a y
large lake. Point Brepresents the position of a fixed buoy. *A
a. Find the distance from each boat to the buoy. i .
b. The boat at point A travels toward the buoy f;’ B
in a straight line at a rate of 5 kilometers £
per hour. The boat at point Ctravels to the g of
buoy at a rate of 5.2 kilometers per hour. 1
Which boat reaches the buoy first? Explain. :
X
Distance (km)

Test Practice

square inches for the circles.
16a. boat at point A: 2V10 ~ 6.3 km,
boat at point C: V34 ~ 5.8 km

16b. Boat C; boat A takes about 1.3
hours to get to the buoy, and boat C
takes about 1.1 hours to get to the
buoy.
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